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ANNUAL COMPANION 


TO 


THE OBSERVATORY, 
A MONTHLY REVIEW OF ASTRONOMY. 


No. 495. 1916, Worl XX 
INTRODUCTION. 


‘Tne ‘Companion’ for 1916 closely resembles that of last year. 


The ephemerides of the minor planets Ceres, Pallas, Juno, 
and Vesta have been omitted this year. No other change has 
been made in the arrangemeut. 


We have to thank Mr. Denning for the table of Meteor 
Radiants and M. Jonckheere for kindly revising the list of 
Double Stars. 


The ‘“ Fraction of the Year” is reckoned from mean noon of 
January 1 to mean noon of the particular day. The Moon’s 
Declination and Longitude of the Terminator are given for mean 
midnight. L'or the Terminator the sign + indicates longitudes 
reckoned from the central meridian in a westward direction, and 
the letters M. (morning) and H. (evening) signify that the Sun 
is rising or setting respectively on that longitude of the Moon’s 


surface. 


The angles of disappearance and reappearance for occultations 
are reckoned from the true north in the direction N. E. 8. W. 
Position-angles of double stars are reckoned in the same way. 


Greenwich Mean Time is used. The astronomical day reckoned 
from noon to noon is used in all cases, except on page 2, where the 
time of sunrise is given in civil time, and refers to the civil date 
given in the first column, 
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For Moon's phases: @ signifies 


New; ) First Quarter; © Full; ¢ Last Quarter. 
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Jupiter (}). Saturn (hk ). 

R.A. Dec. .__, {Tran- R.A. Dec . (Trans 
co Noon. | Noon. Diam, | Rises. sits. meee Noon. | Noon Tismt,  Eiigee sits. poly 
ene se ibe eh mh homeo » {bh m{h m/h m 
Jan. 1/23 33 36] 4 138.| 35°3 |23 131 4 s4iro 6 57 34/22 18 N.) 191 | 4 g|12 16/20 23 
21/23 45 43} 2 50 | 33°5 |21 58) 3 47 6 50 37/22 29 19'O | 2 43/10 51/18 59 
Feb. 10] 0 © 24) 1 128. | 32°1 [20 46] 2 43 6 44 58|22 38 |18°6 | § 17| 9 26/17 35 
Mar. 1] 0 16 48} o 37N./31'2 [19 35] 1 41 6Ar §1) 22045 9 | 187m [29 S5hiSang ira £5 
21] © 34 13) 2 30 | 30°7 |18 24) © yo 6 41 50/22 47 |17°4 |22 35) 6 46/14 57 
Apr. 10] o 52 2| 4 24 | 30°6 [17 10.23 35 6 44 59/22 47 | 16°8 |22 20] 5 31/13 42 
30] 1 9g 40} 6 13 310 |16 022 34 6 50 56)22 42 16°2 |18 8] 4 18|12 28 
May 20] 1 26 33) 7 53 31°8 114 5021 32 G 59). 6/22 34 |-15°8 [18 58] g 7lrr 16 
June 9] 1 42 4| 9 20° | 33°0 |13 38/20 29 PS gyl228 25 1575 |17 51| § 5810 5 
29| 1 55 28/10 32 | 34°6 |12 27/19 24 7 19 35|22 4 | 1573 |16-45] © so] 8 55 
July 19) 2 § 55/11 24 | 36°6 Jir 14it8 15 7 39 39] 21 43. | 15°3 [15 36/23 39] 7 42 
wug. 8/2 12 29,41 §4 (39°01 9 Solt7 3 POA 2702 Ee 2G 15°4 |I4 31/22 32| 6 33 
28} 2 14 20/11 $9 | 41°6 | 8 41j15 46 7 51 25/20 56 Beret y Jalsa ie 330 ce oe 
Sept. 17] 2 11 5/11 38 43°9 | 7 21/14 24 7 39 S7hz0+25 16°1 /t2°E7\20 13) 42 9 
Cots “3h 20826) To; 95 455) 6 ota. 58 8 6 26/20 18 16°6 jt 6/19 oO] 2 54 
Meet Se a0, OO 45°9-| 4, 36/1) 29 8 10 20/20 8 17'2 | 9 52/17 45| 1 38 
Noy. 16) 849 §1)-9 10) (44°90 | 3 r1j10° 1 5 ft bsezan 7 17°38 | 8 35/16 28) o 21 
Dec. 6) 1 37 40} 8 41 | 42°38 | 1 qo 8 36 S74; Oe, igh Bae FG IF Ack WES). 7123. 1 
26) 1 36 21} 8 40N./40°2 | 0 30) 7 17 8 4 15/20 33N.)38°9 | 5 47/13 43/21 39 


Uranus (HH). Neptune (tv). 


Jat, Fak) “5.31; 17 21 8. 


2Y £5 2,206) 57 TO rrpito 27 Ni 27 175 4613 sian 24 
31/21 12 8) 16 51 2055 OF O34 5 > 8 I2 45|19 38 227 34 Zh. 231g. 23 
Mar. 1\21 18 58) 16 21 18 3/22 40] 3 17 9 41/19 49 AGL HATE Guz2/1 9 23 


16 8)20 47| 1 26 
14 12/18 53/23 34 
12 15/16 56\21 37 
14 56\19 36 
8 15/12 5417 33 
6 15|10 §i\15 27 
4 15| 8 5o\13 25 
2 
eo} 


8 3/19 54 2°6 |23 42| 7 33/15 24 
8 24/19 54 2°6 j2r 44] 5 35/13 26 
10 42/19 47 2°5 |10 49 3 40)IT 31 
29/19 36 2°5 |17 55) 1 45) 9 35 
18 59\ 19 22 2°§ |16 o|23 48) 7 36 
23.23/19 7 2°5 |14 7/21 54) 5 41 
26 49,18 §5 2°6 |Z 15|20 0] 3 45 


31j2r 24 44/15 55 
Apr. 30/21 28 25/15 38 
May 30/21 29 20/15 35 
June 29/21 27 29/15 45 
July 29/21 23 32/16 4 
Aug. 28/21 18 52) 16 26 
Sept. 27\21 15 11/16 42 


NwWwhUOMNNnNnfPwWwW NNN 
~~ 
le) 
_ 
lo») 

eo 00 00 OO 0H OO CO C0 CO COO OO DSC=#LL 
_ 
> 


WWW WWW WWW WWW WwW 


Oct. 27/21 13 50/16 47 17| 6 5i\1r 25 28 35/18 49 2°6 |10 I9|18 4) I 49 
Nov. 2621 15 29/16 39 19| 4 54| 9 299 8 28 18)18 50 2°6 | 8 20j16 §|23 50 
Dec. 2621 19 50,16 188. 22.2413 1h .7 381-8 26. 9) 18;58 2°7 | 6 19/14 5/21 51 


The times of rising and setting refer to the adjacent transit, irrespective of the date in the first column. 


PLANETARY PHENOMENA, 1916. 


Mercury. Venus. 
dh dh d h d h d h 
Gr. elong. E.... Jan. 20 6; May 12 4; Sep. 9 5/Gr.elong.E. ... Apr. 23 23 =... 

9 W. ... Mar. 112; June29 18; Oct. 20 12 * Wier use GODS IM) 2 staces 
Enf) confess scons Feb. 4 20; June 5 13; Oct. 4 23 | Inf. conj. ......... July 'z. SME ey. 
Rupy compa sc. Apr. 14 9; July 27 22; Nov. 23 14 | Stationary ......... June ll 4; July 24 23 
Stationary ...... Jan. 26 10; Feb. 16 17; May 24 21) Gr. brilliancy ... May 27 1; Aug. 9 4 


June17 13; Sep. 22 6; Oct. 13 7| 


Superior Planets. 


Conjunction. Opposition. Quadrature. Stationary. 
dana deh dh d h d h d 
MOLE siscse ae Feb. 9 14 May te tagan scx Jam. 1 14;,Mar. 22°, t 
Jupiter Apr tes Oct. 23 14 July 27e Oh y sass Aug. 25 7; Dec. 21 \2 
Saturn...... July 12 9 Jan, 4 § Mar. 30 11; Oct. 23 12 Mar. 11 0; Nov. 11 22 
Uranus Bebiy san7 Aug. to 6 May 10 3; Nov. 8 2 May 24 15; Oct. 25 20 
Neptune ... July 25 6 Jan, 22 3 Apr. 19 20; Oct, 28 3 Apr. 9-23; Nov. 7 0 


8 Kelipses. [No. 495. 


ECLIPSES rn 1916. 
In the year 1916 there will be three Eclipses of the Sun and two of the 
Moon. 
I.—A Partial Eclipse of the Moon, January 19. 
The Eclipse is visible in the North Atlantic Ocean, North and South America, 
and the Pacific Ocean. In England and the extreme west of Europe the 


beginning of the Helipse is visible just before sunrise on January 20 (civil date). 


d h 


m 

First contact with the Shadow ............ January 19 19 55'°0G.M.T. 
Middle of Eclipse (magnitude=0°137) ... 20 39°5 

Last contact with the Shadow ............ 21 24°0 


Angle from N. point :—first contact 175° to H., last contact 140° to W. 
The Moon sets at Greenwich at 20% 8™, 


II.—A Total Eclipse of the Sun, February 3. 


The central line starts in the Pacifie Ocean, crosses Columbia and 
Venezuela, and passes directly over the island of Guadeloupe into the Atlantic. 
The line just misses the Azores, and ends about 200 miles south of Ireland. 
The maximum duration of totality is 2™ 368; 


; at Guadeloupe the duration is 
about 2™ 278, 
The Central Eclipse begins February 34 25 29™ G.M.T. in Long. 121° 


35/6 W., Lat. 7° 20'8 N., and ends at 55 31™0 in Long. 9° 50''2 W., 
Lat. 49° 238 N. 


The Eclipse is partly visible as a Partial Eclipse in the British Isles, France, 
and Spain, and a Partial Helipse is visible throughout most of N. America. 

At Greenwich the Eclipse begins at 4" 31™, angle from N. point 242°. 
The Sun sets at 4> 38™. 

At Montreal the Eclipse lasts from 19.29 a.M. to 12.29 P.M., Standard Time ; 


angle from N. point of first contact 198°, last contact 1009; magnitude of 
eclipse 0°330. 


IIl.—A Partial Eclipse of the Moon, July 14. 


The Eclipse is visible in the Atlantic Ocean, North and South America, and 
the South Pacific Ocean. The beginning of the Eclipse is visible in England, 
South-west Europe, and Africa before sunrise on July 15 (civil date). 


First contact with Shadow ............... July 14 15 19°3 G.M.T. 
Middle of Eclipse (magnitude=o'800),.. 16 459 
Last contact with the Shadow ............ i379 i275 


Angle from N. point :—first contact 40° to E., last contact 70° to W. 
The Moon sets at Greenwich at 15" 59™, 


1916. ] Eclipses.— Mean Refractions. i) 


IV.—An Annular Eclipse of the Sun, July 29. 


The central line passes through W. and S. Australia and Tasmania. 
Adelaide is on the central line, and Melbourne very close but just outside 
the limits of the annular phase. A Partial Eclipse is visible throughout the 
Malay Archipelago, Australia, and New Zealand. The circumstances at the 
principal Observatories are :— 


Perth. Adelaide. Melbourne, Sydney. Wellington, 


h m h m h m h m h m 
Helipse beging © ..,..:.;..0sserees 1g 58 22 14 232 23712 I 4 
Annular phase begins ......... sah 23 57 het ous nde 
Greatest phase ...............665 21 30 ofa © 47 © 56 an 
Annular phase ends ............ ai 6143 | wat he 
PiGlipne ends. 3.5 Aletsscccss ese 23510 ¥ its 2 26 2 32 4 16 
1h OTS 1G |) Sa okey eae 0°824. 0°945 0°939 0°783 0'579 
Angle from f{ First contact ... 297° z00P 299° 293° 280° 
N, point. ( Last contact ... 108° 124° 127° 137° 145° 


(Standard Time—Civil date, July 30.) 


V.—A Purtial Eclipse of the Sun, December 24, 


This is a very small Eclipse (magnitude, o‘o11) visible only from a small 
region within the Antarctic Circle. For some places this Eclipse is visible at 
local midnight, 


TABLE OF MEAN REFRACTIONS. 


Mean Mean Mean * Mean 
fae Refraction. ee Refraction. e Refraction. iD, Refraction. 
° i i 4 12} 4 it 3° Ul i 
° De 2 ee 68 pS Boa hee 78 4 25°0 
10 ro"2 133275 69 220° 79 4 48°5 
20 21'0 BR 397 70 Zhe 37°32 30 BAC EO2 
30 33°3 I 438 71 2 461 81 5 49°3 
35 4.0°4. pe 4.8+2 72 2a 5578 82 6 29°6 
40 48°4 I 52°8 73 3 66 83 TPO] 
45 57°7 Wr 593 74 3 186 84 8 23°3 
50 1.18" B38"? 75 3) 32°1 85 9 46°5 
52 I. 13°38 20\4.38°O 76 30.4754 
54 Bets 2 4 { 
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OCCULTATIONS, 1916. (Visrsix ar Greenwicn.) 


Disap. 
Star. bh 
pee es Eke Wi Bi oe 
WS ve Pee 
b Scorpil of ays. 14°7| 18 25 | 50 
26 Arietis ou. 631 5° 46:1) 68 
y Peoria S34 ges al 32 
WZ.C.341 5.1061. 5 55 4107 
W.Z.C..350 .../6°8| 19 9 |148 
W.Z.0 429 A743 iO 4 121 
B.D.+24° 1470)7°0| 8 49 | 129 
w Geminorum .|5°2} 12 47 | 172 
Piazzi vii. 179 16°3| 5 59 | 73 
W2.G,9046 eG Faeroe 
43 Leonis ...... 6°3:)| 47 46.4172 
WiteGo 77426517 1d ee eo yt 
g Virginis ..... 5°3) 11 39 | 165 
o Sagittarii ...ja1) 0 5 [113 
22 Piscium...... ig). 8 39 4105 
Lalande 1082.../6°5| 9 27 | 20 
W.Z.C. 189 .../6°9| IL 53 |. 49 
130 Lauri ees 4°7| 14 46 | 138 
e Geminorum...|3°2 | 11-3 | 112 
W.Z.C.:476 .316°7,| 16 44 1140 
B.D.+23° 1744/64] 9 10 |125 
33 Gameriosy..) OA) (9 3354 1 32 
35 Nextantis. 72/679) 7 564113 
Piazzi xi. 126.7./6'24 13 952.1 84 
W ZO, Ser eeeo rae: i a 
B.D.-~'8° 93664 )7"04. 3.4.70. ig 
G NATgiNis cae e 5°3 19 BI 4s 
W.Z.C. 955 ip mee 18 pie 
Lacaille 6719.:./6°9| ...... apy 
Lalande 31226 ./6"1| 16 22 | 60 
Lacaille 797 5...17901 Uhse... * 
x Sagittarii ...\4°9, 19 17 6 
16 Tauri, ...cess, 5°44, 10 25a 68 
097 Tanrijeee: ss: B10 17 aw 112 
20 Tauri Fee..sst 4:0 '1-20 405) Ss 5 
7 AGAR ese 4s 2, 4°3| 10 48 | Io 
W.Z.C. 224 6°8| 11 24 | 119 
B.D.+23° 540./7°0) 11 25 | 80 
4) PAUP) MbeseahgtO4) 1a 0 123 
25 “Dalit avenue: 5-2 | 12 at | 122 
a7 Tauri sveree a7 1) M2 3 157 
125 “Tatiri spores 5°1| 14 20 | 158 
48 Geminorum.|5°8| 7 43 | 50) 
58 Geminorum.|6°0/ 14 2 | 115 
Neptune......... 7°7| 14 16 [145 
Lalantie 24034./6.0) 10 6 | 122) 


Occultations, 1916, 


Reap. 
Date. 
M.T. 
h m > (Mar. 
19 1.1345 1520 
7 0b 12.30.0923 
I2 58 | 225] 23 
Sans 28 
5 haee Apr. 
speee 8 
9 
£3 2a i228 
6 58 | 302 i 
16 213571 16 
18 914255 
18 44 | 270}|May 
12 24 |258] 5 
6 
6 
© 55 |210f 8 
iia een Aa 
10 6 |293[ 12 
Rey Peed 97. 
15 29 | 240] 17 
I2 19 | 280] 17 
ee vend 0 
10 29 | 270] 20 
Io 53 | 288] 23 
g 2 | 302] 25 
14 48 | 350 
16 8 | 355fJune 
18 21 355] 4 
peat a 5 
18 15 |290] 9 
18 S49 2et) 15 
17: 209 312 140 
18 9g | 310] 16 
19 44 | 325] 21 
23 
25 
II 12 | 280] 26 
Il 11 | 2401] 26 
II 35 | 298] 26 
ay 4 13409 | a7 
ee July 
12 @3 2294 11 
pe as Fo Ree 
I2 40 | 193] 15 
14 44 | 213] 16 
8 31 | 342] 16 
14 58 | 280] 17 
seb 2621 a7 
21-154 30313 


Star. 


B.D.—11° 33986:7 


secs 


21 Capricorni... 


13.0 2C aT Ye. 
W.Z.C. 476 
W.Z.C. 538 
B.D.—8° 3366. 
g Virginis ..4 
B.D.+25° 978. 
Piazyiivi,a 652; 
B.D.+24° 1343 
@'-Qaneri * ..i.:. 
W.Z.C. 705 
Prag x1. 77. 
TiSCOmpIt eos. 
Piazzi xv. 237... 
Piazzi xv, 265... 
W.Z.C. 1281 .. 
49 Sagittarii .. 
Bradley 2930... 
22 2 18Cium., 22. 


Piazai vil. 272 . 
W.Z.C. 638 
WDC 9 51 
Piazzi xVil. 223. 
Lalande 35371. 
Piazzi xviii. 261 


e Arietis (mean) 
23 PRAT eae sue 
27 Laut bs... 4s 
9:9; Darl. : siege: 


B.D.+24° 674. 


Piazzi xv. 265... 
49 Sagittarii .. 


Lalande 41601. 


5 
5 
v Capricorni ...|5° 
6: 
5 


B.D.—14° 6039/7° 
B.D.—8° 5873 .|7° 


Lalande 43974 .| 
66 Arietis 


OOMUMNO OW DWH Cn DD 


Wn 


[No. 495. 


Disap. 
MM Deg GP. 
h hed ae 
14 42 | 80 
17 19 | 138 
16,22 | ag3 
5 46 | 117 
8 21 | 130 
13 i291 ao 
8 20 | 159 
9 38 | 134 
g 36 | 118 
Sees qigas 
9 17 1.492 
11 32°49 a6 
12 44) 35! 
II 39 | 107 
9 58 | 164 
12 ch a 
t4. 7 Bes 
oe me 
14 49 | 100 
13°39 393? 
7 37 7457 
8 33 | 94 
10 5! | 44 
12 48 | 359 
14 38 | 27 
1§ (30 | At 
15 16 | 88 
ye ye 
13-594 15 
14 55 | 44 
16 O Poeae 
19757 4 ae 
9 31 | 69 
15 56| 12 
1447 | 36 
1122) cae 


Reap 
MST. 3 
hm “ 
13.3 (34 
"15 50 | 312 
18 15 | 238 
Oe DY eck 
94 3 200 
10 50 | 295 
9 20/277 
12 2a | 268 
12 43 | 312 
10 35°] 229 
12274351 
15 16 | 258 
12 15 | 288 
14 41 | 285 
15 43 | 201 
14 45 | 264 
7 56 | 222 
12 $3 4.353 
15 26 | 297 
16 25 | 283 
16 17 | 204 
Iz 531745 
16 39 | 224 
14 24 | 305 
15 45 | 282 
15 40 | 306 
14 35 | 238 
iz §s¢ | 280 
10 39 | 266 
16 35 | 292 
9g 28 | 266 
1I 30 | 225 
12 49 | 250 
meee Be wee, 3 
12.0 |} 212 


“W.Z.C.” denotes the Washington Catalogue of Zodiacal Stars (American Ephemeris Papers, vol. viii ). 


The angles (P) are reckoned from the true N, point in the direction N., E., S., W., #. ¢. from the 


bottom of the Moon’s inverted image towards the right. 


1916. | Occultations, 1916. 11 
OccuLTations, 1916 (continued). 
Disap. Reap. Disap Reap 
Date. Star. 8p Date Star Bo 
Sa pe oes a ET SMe) bein Mesa & be 
Aug. hm ei. bom o (Nov h m ie Din 4 
e $97, Virginis....:. Pore Orn sGls G °F i262 Inge PW ZCursr Rig ol. 26 |) Gate wee 
Se | Piazzi xvii. 223./6°2 1 9 7 RG: FORA Raat ENV EAC ato 076 PERO: |” 76rpon ame “ 
MeN H.C. F 1 oan JOS | 9 96 Yh so | oo... Lk 5 | WeZ.6! 1976.-: |6°6 fi gv 25°) Ton fs eA, we 
10 | Lalande 35371 .|6°4| 11 48 | 46] 12 46 |278] 6 | W.Z.C. 20...... EA GES Pe Eh bOy Meee 
for.) Fiazzir Xyiil.261'\5'8,|' £2) 4ty | 58}. -..... ais yh NGAUS i, ole ne ger 1 G%43, 5 Og) le ey i 
Bee WV. Ze Ce rg zo... |6°6|) cx... --- | 13 38 | 308 9 |e Arietis(mean)/4°6| 8 9 | 349] 8 22 | 326 
eyo 1X Piseiumy...... 4:6 8 26°) 63) g:/24s| 240] 10) Bradley!522% ...15°5)| 265 (7 |) 52} 15) Se p78 
16 | Lalande 1082 ./6°5| 13 26 | 15] 14 21 |277} 10 | 36 Tauri......... 56] 13 15 | 124] 14 14 | 219 
24) {oaburn ¢......<.- O'4| 21 42 | 82) 22 52 | 325] 12° | W.Z.0, 401 fee 4 NER Fe ee (PEGE OF PDAS 
13 | Lalande 12660.|6°9| ...... sod be Oo BSe a2 
Sept 13. | Lalande 13171 ./5°8| 15 17 | 63] 16 18 | 327 
8 |v Capricorni .../5°3| 12 2 | 26] 12 53 |278] 14 |63 Geminorum.|5°3] ...... He Sar F276 
Rel 1a) 604917°0) |) 7. 84 Ih 94-16 00.:.5 ... | 14 | 79 Geminorum.|6°3| 17 28 | 180] 17 59 | 227 
Pee o— 695874 170 |) 8°34) ) 46! 2..:.. ee 1 1S, oP WZ. Cl7085 OG Res. ca 13s On, 257 
to | Lalande 43974 ./6°1| 11 37.| 36| 12 41 (2579 19 | Piazzi xi. 77 ..../6°3| «2.04 B35 557320 
45) Piazziii..257...\0°5| 16 7 | 29] 17) §:| 286 
15 je Arietis(mean)|4°6) 14 22 |102| 15 23 |210]Dec.! 
Rome Wa. 2765 25.167 |." r....: E5029 [278% 1 | Piazzi xxii. 81..}60} 3 41 | 66} “4 52 }o2g 
BWV ZEUS 82807... JO°O) 3.2.24 12 48 {2534 2 | Piazzi xxiii. 68 ./6°4| 9 52 | 91) 10 46 | 207 
Me VGeA-O..8nS6. ,..10°4 bi a... ee AIS al 201 L- 2 Ole Iscinn A)... Opa eats | 26 Fs a 
Bos Ve7 ‘Pauri........ pein. A eo tae igg2 | 6. tu Arietis, .y..4. «. go | hy 16. |} toad? 8 Bayh ao08 
Boe }28, lauri.....:... 5°2| 12 24 1358] 12 44 |324] 6 |e Arietis(mean)|4°6| 16 44 | 50/ 17 30 | 294 
eee D239 5Og 6°83 |i oe cc0, ees £274 fA W ZO! 207"). 6 aS. PY Goel Rahs 
Oe D2? 674) 16°38.) 02.2, BOP4e 1/267 Wy FP WW.2.0y 428) IGGL Ya 43 | aS hy eas 
Ss BaD, 26° gai (6°3 |S... VEG 23t) Koo |. Yau) DeAnCo e186 <.. 1614 |. %4°§3 | 85 bwencat 
RQ) | Piazzi vi. 165.:.16°5) 15 12 | 72) 16:24 |295] 7 -| B.D.+23° 569 ./6:8} 15 12 | + 54 }° 2.220: be 
20 | B,D.+-22° 1687/6°7|...... Ho iteess 2614 8.162 Taurk, ...... 65) 4.0 1113) 4 44 faor 
& MED: -+-24al 674 16'S bees? bo 67 te ake ay 
Oct. gy pris Tauri ...\., 54; 8 46 |t12/ 9 53 |239 
Eee iaeaxVa2s7i49 | 4052 | 104) 6 4 )269% 9 (392: Tauri ...... 570] 19 40 | 121] 20 13 | 228 
Aaa ek amie 22,),/0°F ) § 0 fr0o6|.8 56 |216] 15 | Lalande:12660.|6°9/ °....%. ep 1S 2650273 
Ge. p22) Piselum,.... 0. Sides Oso hi27 | FOr5S 1.064 Err aeh WV. Z.O goo. brah aa 9 37 |205 
Ir |zo1 Piscium .../6°2| 9 40 | 56| 10 51 |242] 11 | 6 Geminorum .|3°5| 11 26 | 109] 12 47 |277 
Py.) Op; Arietis «.... Orb lars paso h.13 254231) 1: | Piazzi- vil. 97...j/6°'4:1; 15 $3 | 9S b 17 <6. F306 
18 | Piazzi vii. 272 ./6°3| 15 20 |126| 16 37 |269f 11 | 63 Geminorum.|5°3| 16 27 | 99] 17 38 | 305 
Pome VW Zn. G08 «.2.)7°2 |) vccase ko 3g0 Kae at $4 Canem . 1... Oy} (8 75 (1902); g-15 f236 
BIA. Oe B82 20-170 | vases La 71287 | ia... DIDS LE? 207 1\7'o 24.4. Ioo3h (406 
15 | Lalande 20142 675} (....t. jo ERR F-b294 
Nov Feo AWZE Gog) fy. re bie e Ash EG SR Eacy 
2 | Piazzi xx, 386. ./5°7| 8 36 9} 9 17 |29249 21 | Lalande 28274 ./6°3| 18 15 | 128] 19 17 | 269 
GMO, FACG 7 -O | 457 ibe 83! | boas. Ae R272) BLD 85° 59081674) 74.23 | SER aes 
Meee Cenpricorny «1.1575 |" 5:23 | 15) .6 15 }284) 28 ~W.Z.C.11476 \../7°O} 5-48 | 20f> ee 
Ber eyY 7: ttGo.2.16'8.1) 9 6 | ego} '.,..3. a. | 31 <j Lalande 1082),,|6°5 4} 19.59} 67:1 °§ 12 F230 
3 | Lalande 42647./6°5| 9 46 | 24] 10 39 |275 


* A graze; occultation not certain. 


“W.Z.C.” denotes the Washington Catalogue of Zodiacal Stars (American Ephemeris Papers, vol. viii.), 


‘The angles (P) are reckoned from the true N. point in the direction N., E., S., W., z.e. from the 
bottom of the Moon’s inverted image towards the right. 


12 > Jupiter’s Satellites, 1916. [No. 495. 


JUPITER'S SATELLITES, 1916. 
Phenomena. 


é, Signifies Ec. dis.; H, He. re.; 0, Occ. dis.; O, Occ. re.; ¢, Tr. Ing.; T, Tr. Egr. 


January. Jan. (con.). Jan, (con.). Feb. (con.). | Fed. (con.). Feb, (con.). 
d h m d hm cd ehgam d © th’ im d h m dj ih 4m 
T3300. 6; C452) Ce ea Oren) 22 ayo, bas 3%5 37 8 (14 12-50% TD. 25 oer 
8 54 ii. H. 3 67 av. 2. 20 43 1. H. oy at Gee ee TE NEG ME 11 50 1. H, 
1% 29 io. Os io Bgl 29) 14 eo ic. 15 14 iii. 0. 17.36 iv.t. |26 %6 14 1.7. 
14°57 & ie 23 35) Net 165001, 0. ES! rs uO: 19 SSO Sika 8 28 1. 1. 
247 38 ills 6.193 Fa ag dal: 20 36 ili. ¢. TO! 1 3 iil, ve. 18° Ofii..T. >) 37 ee 
“5°20 iw. 2.4010 Hine, 23° O5aM el. 21 §0 iil. K. 2.0015 01 ous 3 43001 0. 
10 40 iii. T. * oO Oe ze ORs s aie g. 23°C aie BO 57 clgees. *6 2 1 
Lo 40 4. 9 96 fit, 973g) Dea. a US aie eh is si6 ao Tea *6 18 1. E, 
22080 “Tea 9 46 iii. E. 11\)$4, $200, 2 S¢u. 0, 17 25 i, Dy 28 6 oma 
3 oar 26, Uy 2. 14 45 ii. 7. D512) 4. Hh. “6 vik dH. oh 2b | O84 aes 2 59 1. T. 
Re are wy. C7030. hid, |e Esto Che tare BeynO Tsikot 12) 23 100. 18 56 ill. ¢. 
*9 26 iH 20 54 1.0 re yexet Pl 228.0. 14) ) sit WE. 2ZOSB ety ¢, 
IZ 2OMV,. 0. 11450 19 Lue 20 Wass dine: 17.2 Sais @: 15 26/1. HE: eitay ined.’ 
1G 45' ay, © TDS: tar M600 9 ALi, Al 20 t, OF ENE? | ORE Wate o2 i'r Me 
4 214 ive 20°19, 101) M6) 24. , 22) 012 1, Li, 860 4ee 23.38.10 0 
3° G4. e.) PREG EO: AT TO} 9 41 i. EK. 6-0 93:1. 8. | |18 orl. 1G) eget ee 
3 34 Iv. E. P40) tH 27 9139 Lae He 27 AV, 0 2. OANA 1gk1 5 Le 
5 20°16 1: Le 024.28 fo: Aston cel, *§ 20 iv. O $19 fili-ye an 129 a. ©. 
16 "£2. yo} 18 48 i. E. 10 49 iil. 0, 18 38 id. 4 39 il. t 
22 13 11,16 £2 95 1%. 13 49 li. O. 2oear i, a Re 52 Ul. Ma 
Joe eas) 4.49 120 Ls (RO iil. oy ge thee Aie Dy *6 58.1.0. y 
age a. EG 03" Hise 17 48 ii. EH. *8 a4 ui. T *7 24.11; Vet 
21 Oi 1g 14 iii. T 29 16 di. G 12527) 11.9% @ ts 5 eH a ae. 
2a AQ. 10. WE AT he Lip ts Zoi Ae win ce 159 $22 MAY) LO CAL Ta AE Re 6 47 ii. O, 
23050 1. 7. 6 53, Hig Ph 282 O55 ie, 15° 56 4. ‘0. *6 26 i, T. 19. Bue: 
Gof 53 iil. O: 9-54 9. 4 101. 1Qu ft. 23 IE iyo. 24.28 he. 
apa ily 4; 13 te 20 56 iv. t le Gem thy Aa 20)! BIG 1.1 2: it SAG ieee: 
Met Aine Brot eee Aas, 22, 6i.¢ Fey23ri 3 24 ii. E. 13° 3181.,0. 
C2): i ii. ¢. Xoriouk ii 23.89 says Ty ortGh es) nw 424 i. H. 22°24 i. t. 
14 47 1. T. 22, 23,1196. 2970 mow, Ty 10 26 1.0. 223A Ae 7 ee ae 
£31565 is O20 OL 9) 53) 3G Hoe 14637) 13.20. 11926) i. EB. jar fo eG i II §9 lil. ts 
22 24 1. K. A. 2 he sO. Ig 25 1.0. 199302 14 24 Wil & 13 .$9°L¢ 
7 EOP Gt Ae, *7 46 i. H To N28 iH. pro *7e4o0wz, 17 tO sblde le r4h22i diy oy 
Bozo ts 20 1°35 1. ft, 22 Ao0hs Th, Ge5ati os 3.03 alow erg 5a TE 
8 *6" Ex’ fico! 49 a Wy! NeennGig6net, 19 41 iii. 0. 19 59 i, 0. 4 10 15 ie 
11°42 eH: *6 26 iii.o Tepe Wel ks 22 39 iii. O 20,49 1) 0, 1320.4. 0; 
13) 25 1.0, *y pO. 13.) aw nOulll: 6. 23 (16 VML8, 22\ir oka. Ee *16 20 il; 2: 
16 53 1. H. %9°23 ii, O. gnsokhis Dees ee via Noe 1 pron is ge 20 13 i1,-0; 
) LORseeL Te: 11, 8 ili. e 9 Bout! I st iii. EH 19 271.1. seiS ig aa 
II §4 iii. Z. 19,13 ivaQ, SPRINT Eby 10 430 ALL. Woe Popa yeave we, TO 2 Eka ae 
I2 49 i. T. 13-4 7a Ue. 13.1954. 0. 4 acy eka 4 48 iv. O, | > 6994 Giga: 
LA Sti te 179390711. 7 07 eB lod, H 12 38 11.0. 7 31 1.0, 
FOG = 2 3 nee FO 167i E25 aNG sc. TA O20 12.0; it 48. Ws 2, 
7 Yah Bs 20 48 iv.e 7d Mes A be 16 43 ii. E. 14 28 ii. T. 
S78 601 2% 32 iv February. 20 19 li, 0 17 21 1. E. 23 38 iii. e, 
Ir 21 1. 4H. 22 54 1.0 rg G6 Wee 23027 120. SAMET gees 7 FSF aia 
oe Seem ei Ao nes Sn te 13 gon) ty ket 3 e 0/145) eh 17$58)i,0 aie mS 
D7 uel y 2D ak Ah 4 [4 3 Vind, 2,29 aid B14) 26) |4 Yaw ao 2 AO anes 
Ig 38 ii.o. 22720 ae *8 2. 5 a. 20 40 i. ¢. Rou26 Wile 4 29 ili, O, 
12790 49 iv. ¢. 122 41 48 ai, *3 03 ads, 22 4 1k fo 1e 4 me a, T 
Oo 52 li. H. 16 49 il. E, 1A 36 Ga 9 gS ant. 9 53 i. H. 24.92 41.8, 


* Denotes that Jupiter is above, and the Sun below, the horizon of Greenwich. 
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Satellites I. and II. reappear at eclipse on the f side in January and February and in 
November and December. ‘hey disappear on the p side from May to October. Satellite IT. 
reappears on the p side in July and August. Satellite III. disappears and reappears on the 
f side in January and February. Satellite 1V. disappears and reappears on the / side in 
January. Satellite IIT. disappears and reappears on the p side from May to September. 
1t disappears on the p side in October and disappears and reappears on the / side in November 
and December. There are no eclipses of Satellite IV. from February to end of the year, 


16. Jupiter’s Satellites —First Magnitude Stars. [No. 495. 
CONFIGURATIONS OF JUPITER’S SATELLITES 
FOR AN INVERTING TELESCOPE. 
Jan Feb. May. | June. | July. Aug. Sept. Oct. Nov. Dec. 
Daye) ge” | ope [asd forge | ngdu | orgh | azgh ] argh | aot | gh | Day. 
I 4103@) 43201 | O1243 | 42310 43102 @4031 | 21034 | 13024 | 32014 | 40132 I 
2 | 40312 | 4310@)| 10234 | 34012 | 43201 | 41023 | 32014 | 30214 | 10324] 41203 2 
3 |@3240 | 43.022) 42304) 3042@ @4210 | 42013 | 31042 | 32104 | 01234 | 24013 3 
4 | 32104 | 42013 | 32014 | 23104 4023 2 | 4203 | 34207 | 23014 | 21034 | 13042 4 
5 | 30124 | 42103 | 31024 | 20134 | 40123 | 43102 | 42301 | O234@/| 40234) 30124 5 
6 10234 | @O123 | 32014| 10234 | 24103 | 43012 | 41023 | 12043 | 30124 | 32O04@ 6 
7 | 20134 | 10242 | 21034 | YOr34 | 32041 | 43210 | 40213 | 24013 | 31204 | 31204] 7 
8 | @1034) 32014 | 04123 | 21304 | 31024 | 42031 | 42103 | 41302 | 32041 | O1324 8 
9 | O3%24 | 31204 | 41023 | 30124 30142 | 14023 | 42031 | 43012 | 14032 | 12034] 9 
i fo) 32104 | 30124 | 42031 | @3024, 21304 | 014321 | 43102 | 43210 | 40123 | 20134 Io 
II 23204) 2034@) 43201 | 212304 O1234 | 2034] 34012) | 423071 | 42103 | 10324] 11 
12, 34012 | 21034 | 43102 | 42013 | 0O234@/ 23024) 2304@) 41023 | 42013 | 34012 12 
13, | 41032 | 01234 | 43012) 41023 | 21034 | 30124 | 10234 | 2.4103 | 4302 | 34210 | 13 
14 | 42013 | 10342 | 42103 | 40213 | 23014 | 32104 | 01234 | 24013 | 44310] 43210 | 14 
Ig | 41203 | 32401 | 40213 | 42102 | 31402 | 23014 | 21034 | 13042 | 43201 | 40132 15 
16 | 40132 | 34120 | 41023 | 43021 | 34021 | 10234 | 20314 | 30124 | @4102 | 44103] 16 
17 | 44310 | 43012 | 20413 | 43102 42130 | 02413 | 31024 | 32104 | 04123 | 42013 17 
18 | 43201 | 4013 | @3204 | 43202 40213 | 24103 | 30214 | 32014 | 21043 | 41032 | 18 
Ig | 3402@) 42103} 31024 | 24013 @4023 | 43012 | 3204) 10324 | 20134 | 43012 | I9 
20 | @14O02) 40123 | 30234 | 10423 42103 | 43012 | 41023 | 02342) | @3024| 32140 | 20 
21 20143 | 41032 | 21034 | 02134 | 42303 | 43210 | 40123 | 20134 | 31024 | 32044 | 21 
2.2 12034 | 43201 | 02134 | 21034 | 34102 | @4201| 42103 | Y¥1O24) 32034 | 01324 | 22 
23 O1324 | 31204 | 10234 | 3014@) 34021 | 41023 | 42031 | 34012 | 13024 | 10234.) 23 
24 | 31024 | 30124 | 20134 | 31024 23104 | 40213 | 43102 | 34210 | 01234 | 20134 | 24 
25 | 52014 | 1024@) 32104 | 32014 @O134! 24103 | 43021 | 43201 | 21043 | 10234 | 25 
26 |@3024 | 203421] 43402) @2034) 10234 | @3014| 43210 | 41032 | 42013 | 30124 | 26 
27 | 31024 | 01234 | 43012 | 10243 20344 | 3024/4 403@ 40123 | 43102 | 32104 | 27 
28 | 20143 | 10324 | 42130 | 04123 20314 | 32104 | 40123 4203@) 24302) 32014 | 28 
29 12403 | 23014 | @4013 | 42103 31024 | 23014 | 12043 4103@)/ 43201 |402@@| 29 
30 | 40123 41023 | @4301 30214 | 10234 | 20314 | 43012 | 4130@)} 41023 ac 
31 41302 42013 | 23104 | 02134 | 31240 42013 31 
The circle (O) represents Jupiter; % signifies that the satellite is on the disk; 
@ signifies that the satellite is behind the disk or in the shadow. 
THE FIRST MAGNITUDE STARS. 
FI g 
; q R.A Dee. = R.A. Dec. 
ape Mee: 3 19160 Ig16'0. Bitar eee 3 1916-0. 19160, 
5 
RD on 
hom ./s PE Ss hom is Sri hae 
Achernar 0°6| Bs | 1 34 35°22/—57 39 480] B Crucis 1'°5| Br j12 42 48'16/—59 13 47%4 
Aldebaran ..|} 171] Ks.) 4, 31 (§92./4+-16 20 28-0 |-Spiea........-. 1'2| Ba |13 20 45°93|—10 43 23°4 
Capella ...... o'2| G | § 10 28'°88/+45 54 49°8] 6 Centauri...| o'9| Br |13 57 53°03|—59 §3 6°0 
Rigel? ste as 0°3/ B85 ro 30°01 |— 8 317 52:3 | Arcturus o'2| K ‘l14 11(49°97)4-19 6700 2 
Betelgense...| var.| Ma} 5 50 37°44/+ 7 23 32°§}a@? Centauri.) 03] G |14 33 53°65 | —60 29 15°5 
Canopus...... —og|) F | 6 22 5:23/—52 38 581] Antares ...... 1'2| Ma |16 24 15°25|—26 14 47°6 
SITLUSK. sae —1°6|.A | 6 41 26°65|/—16 36 Io] Vega ......... ot] A |18 34 5°66/+38 42 17%4 
POCORN ven ay Off Bs ras ca 27+ uc shee re AltaiT se, ohn og} Ag |19 46 4r10|+ 8 38 44°2 
DOMUx Pose 1°2| K |. 7 40 10°69|+28 13 48*2} Deneb......... 1°3| A2 20 38 34°07 /+44 58 46°5 
Regulus...... 173] B38 }10 3.54'02 |-+1iz 22 41°51 Fonialhaut...| 1°3| A3 1/22 53 O79 taeetomeaeano 
a! Crucis 16) Bitte at 164-87 |— 62 then ae 
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SATELLITES OF SATURN, 1916. 


East Elongations. 


Minas. 
(Hvery Fifth Eastern Elongation is given.) 

Jan. Feb. | March. | April. | May. Sept. Oct. Noy. Dee. 
dh d h dB ae) he d h db d h aq 4b Gye Is 
Ge earteree aaa) ele tO O o FO wa Mela Leah) belo Gale Fig ze prey EG:8 
B22 oe 21'S) Ge ao. 8 38 Zee Or iv On See fe oe ta te Oe OS 
ee rye marae) Lok SUE EZ 210 Boe F7o% Ifo 2GG. Plan 2Own | hE 2G 
TAS Sipe es 1 ESO T4se. a7. T4°2 ESTA ET Pest 5 ZOO. 
FOU) lL zitem. O77 420) ©59 f 22) 7°2 2G 7° 22), OG) | 2Gn14 6 
SP Los ese PO 25 O41 27° OF3 45, Oris). 20) 23 77 | 280) Oct 
ZO EE3 29 17°5 2q) E72 29 23°71 


ENCELADUS, 
(Every Fifth Eastern Elongation is given.) 


Jan. Feb. | March. | April. May. | Sept. Oct. Nov. Dec. 
dh dh di hy d kh d h d h d h d h d h 
lee cee Ae? ge 200Gb Seay io Fy ee Pree eT hr cat) Fe. 4) Pore pers zo% 
Peteeee eee sO peg. is p92 170°6 Zee POS OCF LEte UG le Ba 8674 
14.185 '}18 oo} 16 g°7 | 9 16°1 T¢gZIfE [ise Yue prey 428 

Pet Aa ued. (20's) 1} 2%) 6°2°)26 12°6 St017'4 | 24,246 (224 9:0 
128 10°8 3027 | 28 13°9 298 54 
| 
TrrHys, 

Jan. Feb. | March. | April. | May. Sept. Oct. Noy. Dee. 
dh d h d h d h d h d h d h d h Ey by 
Cra ome 22 Ae t.) GORL 2 853.) 2) PRES ET ELM | 2 ETC) th S 7b ta 2 9°6 
fete er oto) ed SS) 4 57 19 84] 4 110 | 3 160 | 3 20°9 
Gare ag as f7:0)) 5 0'6 | 6. 3° DES Gee Gee Se 9 te SUS We Sas Gao 
Raee Jee es bane bf Grar-g |: 8 0°4 Sa a ke. Sem 6 On Gat O' On large t oak 
Foe mGnt Gi 11:6). § 1972 |) 9) 21°6 ZS 4 FIGs | 3°08 |= Gg.) Son g 12,8 
Tea wwe) 9°O' TO TO°Seh hE 10° BOP 2h Uiaee Ose Ee le! Cr iE .O"% 
$4 Tye By) 63 | 22. 17°34) 85516" 3 AGETO*H UES 21°O) 4 83) 2G.) Fy 723 
ESuceony FS) 9G) r4 1h°25) B51 3°6 go 16°4 | Fy 18°9 } 144 23°9 115 14°6 
Beth b7 og iG” $s | b7 0 10'9 D7 162 (26 24°3) 174 1*9 
Pout? aypis 1222 | 5S. 58) rg 4 83 F9e73 Sed. 19'S 018 235 
ZINN Paeeo 19°% (20: 3° F [2k 576 21 10°8 |20 15°8 |20 20°5 
mete Orl2e.6G°S | 22 G4. 23. 2°79 2 ok | 2993" Fo 1 337 19*8 
MewO hl S414 E236 217 25 | Oe Boe SS) Zan Ora had sot 
27m OS 126 LY 4025, 1o°o |26) 2175 27 ge Oe E20 ea ao 28 
20 aa on 2G 08°F £27 £O'4°;28 18"9 ZO GPE PaaS e eo “Or6 
ar Eo 29 13°7 | 30 1612 30. 28 4h-030' (2°F «por G69 

41 140 
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18 Satellites of Saturn, 1916. [No. 495. 
East Elongations, 
Dione. 
Jan. | Feb. | March.| April. | May. | Sept. 
d-h ahome d h dh 13 Sak d 34 
4 °.3'4"| 207243 720 | 02 GLO ZereS Ur gte th To 63 
BIBO'O ul A229 PO UISs HS dO 22 0°O 
§14°5 | 7 ¢EO6 | 8 1970"): 7) 237 ZANT 71S 
f1 2837 Fitosie:2 | Wr 1277. |r0 Thre hele O63 
14) «478 11130) HO 1 14, 9B 113,° oF 39 5:2 
16a. Lsvetas | iy. 0p bLO 2s 
19 130 | 18 152 | 19 17°7 | 18 20°6 
go. (6764 Zi ged | 22 1a A eto 1433 
25 03/24 2°6/25. 51/24 8'0 
27 17°9 |26 20°2 | 27 22.5 one a “7 
30 11°6 | 29 13°9 | 30 16°5 |29 19°5 
REA. 
Jan Feb. March.| April. | Sept. Oct. Nov Dev 
di-h d h d' far d h di bh ab 6. pa d h 
322 bog ED 12 3 Sel Shae a eB ye gta ot eS oe 
8.94 +18 23°6 |) 67 PIO ig 7h 122 (24 os WOON (Oo Rare) eee 
12 21°7 |/13 119 | 11 14°3 |12  §°6 |26 14°9 | 10 44 | 10 19°5 | 12 10°3 
Fg (10°@ | TSF Og 1 Eb etna O esos 14 1699 |15 8'0 | 16 22°6 
$7 1222.) 22: (5209 4) 20 115 U2 t ore 19 } 54,1139 20°55 | 2m aao 
26 10°6 {27 VE 125 3°5 [25 I9°% 23.17°38 |24 89 (25 233 
30 22°9 29 161 |}30 77 28 | 6°2,|28 212 | 30 91°6 
TITAN 
Jan Feb. March. | April Sept Oct Nov Dee. 
ad oh dl: fy d oh d h d h de th d h d th 
5.189 | 6.13°7 |) 9 10% '| To (8:5 17 Feo | 3 15'o | 4 1ath Gee 
24 £02 1 22° £17 at Be Ord 20 Eb 19 14°7 |20 12°5 |22 83 
HYPERION, 
Jan. Feb. | March. | April. Sept. Oct. Noy Dec. 
dirk d h d; th d h dh d h dh d h 
8 10°0 | 19 23°9 | 12 86 | 2 318°7 | 21 12°3 112 204 | 3 2°6 15 10°3 
29 16'5 24 5'6 24 7°3 
IAPETUS. 
d d d d 


E. Elongation ......... 
Inf. Conjunction ...... 
W. Elongation......... 


Feb. 
Mar. 
Jan. 15°4; Apr. 3°3; Dec. 1°5 


23°9; Oct. 23°6 
15°3; Nov. 12°7 


Sup. Conjunction ... Feb. 3:4; Apr. 22°9; Oct. 2°5; Dee. 20°9 
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Saturn’s Ring.— Magnetic Elements. 
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APPARENT ELEMENTS OF SATURN’s Rina. 


Greenwich 
Mean Noon. 


Jan. 


Feb. 


Mar. 


Apr. 


June 


July 


Aug. 


Oct. 


Nov. 


Sept. 
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Lercecece 
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tevcence- 


eeceescee 


eeceeeaee 


eeeteceee 


eoeteeene 


eeceescce 


ese teeeen 


eavcesere 


euceercee 


Se 
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eeceseccoer 


eeceeceee 


eocteteee 


sect etoee 


eocersecce 


eectoseae 


e@evreccecsn 


eeererece 


Latitude above Plane of Ring. 


Position-angle Ci eine 

yt unae a Maj. Axis.| Min. Axis. Earth. 

S 1 4 i ° ! 
—6 57'8 46°67 —19'6o 24 50'S 
6 56'r 46°62 Iy'70 24 599 
6 54°3 46°46 19°75 25 88 
6 52°7 46°18 19°73 25 17°! 
6 Sit 45°81 19°66 25 24°4 
6 49°9 45°35 1g 53 25 | 3219 
6 49°0 44°82 19°36 25 35°7 
6 48°3 44°24 19°15 25 394 
6 48'1 43°63 18°92 25 41°8 
6 481 43°01 18°66 25 42°7 
6 48°5 42°37 18°38 25 42°4 
6 49°3 41°75 18°09 25 40°6 
6 505 4l'lg 17°79 ‘5 rSrs 
6 51°9 40°56 17°50 25 33°0 
6 53°5 40°01 17°20 25) 27am 
6 554 39°51 1691 25 20°% 
6 57°4 39°05 16°63 25 11°9 
6 59°6 38°65 16°36 eo ee2i3 
Touro 38°30 16'Io 24 51°5 
7 25450 38°00 15°85 24° 39°7 
7 sp Oi0 37°75 15°62 24 26°8 
7 80 S7hay, 15°40 24. 13°0 
PN 37°43 15°20 23 58'2 
pee 37°35 15°02 23 42°8 
7 12°8 37°32 14°85 23 26°8 
7 14°2 37 36 14°70 23 10°3 
7 15°4 37°45 14°56 22 536 
7 Ar Oo? 37°60 14°46 22 36°8 
7 16°9 37°80 LA 37 225202 
7-74 38°06 14°30 22 98 
7 17°38 38°38 14°25 21 47°8 
fe #92) 38°74 14°23 Py Oe oi 
ja Oa | 39°15 14°24 21 sy 
7 18-2 39°63 14°27 21 5°7 
7 182 40°13 14°33 20 54°4 
7 1 Sc1 40°68 14°42 20 44°9 
7 18'0 Aree. 14°54 20 3774 
7 A 35G 41°88 14°69 20 31°8 
7 179 42,50 14°87 20 28°6 
7 79 A313 15°08 20 27°9 
7 18'0 43°75 15°31 20 29°5 
7 18'0 44°34 15°58 20 337 
7 alow 44°89 15°85 20 4O°! 
Take 3 45°37 16°12 20 48°5 
7 18°4 45°79 16°40 20 59°0 
—7 18'S 46°11 — 16°66 21 108 
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Maenetic ELemMents, Roya OBSERVATORY, GREENWICH. 


Declination Horizontal force. 


Date. 


Cee eeeesreretrevesevceeecce 


Pee eaese esse eeeseseeserce 


em eeeetoerecrsaereesseses 


West. 


0°1853 
0°18 53 
01853 
o'1851 
0°1849 


C.G.S. units, 


Dip. 


Oe 
66 52°8 
66 51°8 
66 512 
66 52°0 
66 53°0 


1916.] The Sun: Physical Observations. 2) 


EPHEMERIS FOR PHYSICAL OBSERVATIONS 
OF THE SUN. 


Greenwich Mean Noon. Greenwich Mean Noon. 
1916, Ps Ds L. 1916, fy D. L. 

Le) ! Com Opt ° i Ons Gar t 
Jan. 1/+ 2 22/—3 5 | 313 30 July 4] — 1 13) +3 21 31 45 
6/— 0 4] 3 39 | 247 39 Ore Ee 3a 3 5% 6 325.35 
II 229] 4) TE | 181-49 14 q 19) (4 227) 259 25 
16 4n San, 4u42l ELS. 58 19 ae SEL 4 Seb 193555 
21 7 1X ae ce) 50 68 24 Tag Gr rGe ise ro 
26 9 26 5 36 | 344 18 29 9 46 5 40 60 58 
31 Eigse SeSGur 276, 20 pAuge J pea wr ao Og | 354e so 
Mote $l 830364 6 Lom) 2323-78 Sr Ls 41 |" 267200 P2884 
IQ |e Psr ZI @ 37) 146° 48 13 1g 26 hy, O9a7h Waza 
ES i eeiger 7) > 65.5% 80 58 18 Elie .O Sor EEG 22 
a Pou Se pio 2 ey 23 18 45 ye go 28 
Soe 20n 2 eked. FOO". 16 2a 20). Ee (ear S 24 24 
DLAs te hZIe Aes Fe kd a) 2Ate2 SE Nept. +2 ts Sie zn | ors «Be 418 21 
6 221.55 9 Pf ah My By eae 7 22 4I 7 15.) 252 19 
II 23056) mi PZ) LEE, 39 12 23 42 7 13 | 186 18 
16| 24.47| 7 7 | 45 45 17| 24 34; 7 9 | 120 17 
21] 25 27| 6 58 | 339 50 ered ich ab 7.) any dae da 2 oY: 
26) 25 57| 6 46 | 273 53 27| 25 49| 6 So | 348 18 
Buin Zon itm Gest) 207 564 Oct 12.1) 926 to fe rOr367 ff 28atg 
ADF en 20 2R te 6 Fee ha ss Tis 26 24 Ore 1216829 
BG fo 208 2 HS Sh bir 7 5. 59 12/26 25| 5 59 | 150 23 
ES 2OF TC 7 Se 30 9 58 BP be 2G 1s ey 6037 84 26 
20 te 257 4 Oty a Gree i303” 56 Zep Be Spl § 42 18 30 
aS ie BSC ies 4p Tet 230 52 27 eS 20 te a4 4 er | 3 ke 134 
30] 24 24] -4 171 48 |Nov. 1/ 24 35| 4 14 | 246 38 
May 5| 23 26) 3 37 | 105 43 6} 23 38] 3 43 | 180 42 
ro; 2219) 3 4 | 39 36 II} 2229} 3 9 | 114 47 
Deleeh fl iene 323 28 FOpee2i ob. geae 48 52 
204 FOr 3S oh 66,70 207-20 21 Lou $7 ( alash ch t4eeye 
Bent keira hy 2017) 20% TI ZOW 07 Se be Wem a7 ee 4 
Io ele tO, O 444.335 oti Dec, ot 16 gh =o 434.) 211510 
June 4 14,16)/—o 8 68 50 6 14 2/+0 4 | 145 17 
g9/ 12 16}+0 28 | 2 40 Il] Ir §4|—o 34 | 79 23 
14 1@ 10) F471 206-49 16 9 39 I 13 13 31 
19 S.1Ol nf 40% | 230 1 21 716 B50 11307 40 
24 & 40 tl 214i 264-8 9 26 AiSc hk az a7 W241ees 
29|— 3 30;/+2 48 | 97 56 3) F229 f—=3 3 | 175156 


The position-angle of the Sun’s axis, P, is the position-angle of 
the N. end of the axis from the N. point of the Sun, read in the 
direction N., E.,S., W. In computing D (the heliographie lati- 
tude of the centre of the Sun’s disc), the inclination of the Sun’s 
axis to the ecliptic has been assumed to be 82° 45’, and the 
longitude of the ascending node for 19160 to be 74° 35'°3. In 
computing L (the heliographic longitude of the centre of the Sun’s 
disc), the Sun’s period of rotation has been assumed to be 25°38 
days, and the meridian which passed through the ascending node 
at the epoch 1854 Jan, 1, Mean Noon, has been taken as the zero 
meridian. 
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1916. ] Long Period Variable Stars. 28 
LONG PERIOD VARIABLE STARS. 
Dates of all Maxima reaching 7"°5 in 1916. 


ds: R.A. Dec. Magnitude. Dates of Maximum povee 
191 5°0. Ig15‘O. Mae Min 1916, Days. 
hm s ae m m 
EROGED | .500.5.. © 17 28 | —20 32°2 | 5°4 6-9| Mar. 16, Aug. 25. 162 
T Cassiopeiz . 18 37 | +55 191 | 67 12'¢| Mar. 12. 443 
R Androm, ... 19933) -987./62 |) 56 r4'0| July 19, 411 
Swsobl: | ¢..2.9007 YONGE Ho 74551 i 7°9 13°6| Jan. 13. 321 
RX Cephei y 43 9 | +81 30°3 | 774 7°9 Feb. 17, June 26, Noy. 23 130 
S. Cassiopeiw .| 1 13 22 | +72 10°0 | 7:2 13°7| (1917, Sept. 3.) 610 
| R Piscium ... 26 15 |+ 2 26°5 | 7°0 14°0| Nov. 4, 344 
UiPersei ...4.; 53 57 | +54 244 | 7°0 1o‘9| dan. 8. 317 
R Arietis ...... 2 11 17 | +24 39°6 | 7°3 13'2| April 6, Oct. 9. 187 
W Androm. ... 12 Il | +43 54°6 |} 7°0 13°8| Mar. 11. 395 
GOL POLIG 4.3 +3,s58, 5° 978 Ht zis | 2° 9°6| Jan. 8, 331 
SOO |... 5.5. 21 42 |— 0 3399 | 770 |<12°9| Feb. 6, July 21. 167 
ER @eti 4). 6.225%. 29 39 | —13 3171 | 6°6 12°7| July 5. 235 
R Trianguli ... 31 53 | +33 52°41 53 120} Mar. 6, Noy. 26. 265 
TArietis ...... 4335 |}+17 gt | 74 9°7| Feb. 14. 313 
UstAriotis ..:;.. 3 6 20/414 27°8 | 7-2 13°8| Mar. 9. 371 
Rereurd 0245; 423638 (Pe 9585 41 7°4. 13°8| July 3. 325 
T Camelop. ... 31 48 | +65 58:7 | 7:0 13°5| April 18. 370 
X Camelop. ... 34 29 | +74 57°38 | 773 13°1| April 5, Aug. 26, 142 
R Leporis...... - 55 44 |—14 56°3 | 6:0 10°4| (1917, Jan. 2.) 4.36 
R Aurige ...) § 10 25 | +53 29°8 | 6°5 13°3| Aug. 7. 4.56 
U Orionis.. ... 50 47 {+20 99] 5°8 12°1| Aug, 26, 37 
GENIE. 24 6 9 45 | +22 32°70 | 3°3 4:2| Min. Mar. 13, Nov. 1. 232 
RiLyneis ...... 54 18 | +55 274 | 6°5 14°0| April 20, 379 
R Gemin. 7 214 |+22 50°6 | 6°6 13°2| Oct. 2. 370 
R Can. Min....| 4 2{/+10 95 | 7°2 1o’o| June 12, 338 
Z Puppis ...... 28-58 | —20 2873 | 7°5 14'0| Nov. 26. 516 
RCancri ...... 8 11 53 | +11 5973 | 6°5 11'o| Aug. 20, 362 
VY @ancri ....:- 160, Sah +27-33-7 1174 12°8| May 3. 272 
Saigdra oc... 49 8 |+ 3 23 7°56 |<12'2| Jan. 20, Oct. 2. 256 
EDLY drei... | 51 32 |— 8 486 | 774 17°T)sSept..3 289 
We Cancri 3... Go 4. S02 357 74 14'0| Mar. 1 385 
R Leo. Min....! 40 29 | +34 544 | 71 12°9| Jan. 20 371 
R Leonis ...... 42 59 | +11 49°7 | 5'0 1o'2| July 14 313 
R Urs Maj. .| 10 38 42 | +69 13°5 | 5°9 13°1| Oct. 21 299 
R Come ...... IL 59 54 | +19 15°06 | 73 14°6| May 28 362 
BOGLVI. 2 sash ens | 12 15 13 | —18 46°7.| 59 12°5| May 9. 318 
RY Urs Maj. 16 23 | +61 451 | 7°2 8°3| Min. June 30. - 315 
T Urse Maj. . 32 33} +59 574 |. 5°5 12°7| June 28, 257 
Ri Virginis ... 34 12 |+ 7 274] 6:2 11'1| Feb. 22, July 16, Dec. 8, 14.5 
S Ursee Maj. . go1s | +61 33°5 | 770 |<x2. | Mar. 8, Oct. 21, 226 
ae etyGrey-&..:| 13. 25 2 4 | —22y50'4 b-3°5 10'1| July 26, 425 
S Virginis...... 28 34 |— 6 45°74 | 6:2 F2% Jatia bz, 377 
; ; g 1 
V Urse Min. . cy pane es pig 5. at ay Pee at ' e 
R Can. Venat.. 45 18 | +39 57°99 | 7°4 12°2| Feb. 15. 328 
RS Virginis ...| 14 23. 1 | + 5 .3°7:|.7°0 13°8| Aug. 19. 355 
R Camelop. ... 23 135. | 4-84 4130p b-7°2 13°3| Apr. 5, Dec. 31. 270 
V Bootis ...... 26 19 | +39 1473 | 64 11°3| June 22, 259 
R Bootis ...... SA 29\ 4-37 , 655 lh 579 12°2| July ro. 223 
S Corone Bor.| 15 17 55 | +31 403 | 671 14°4| Feb. 8. 362 
RS Libre ...... Ig 22 | —22 36°6 | 7°71 13°0| May 9g, Dec. 12. 217 
S Ursz Min.... 32.47 | +78 552 | 72 11'°6| May 8. 323 
V Coronz Bor. 46 29 | +39 49°3 | 7°2 12°4| Feb. 16. 358 
R Serpentis ... 46 47 | +15 232 | 5°8 |<13'0| April 25. 357 
RU Hereulis.... 16 6 41 | +25 17°5 | 7°0 14'2| Sept. ro. 483 


—w 


24. 


V Ophiuchi ... 


U Herculis 


R Draconis ... 


S Draconis 
S Herculis 
R Ophiuchi .. 


Z Ophiuchi ... 
RS Herculis... 


T Draconis . 
T Herculis 
W Lyre 


R Aquilee 
T Sagittarii .. 


R Sagittarii ... 


T Aquarii 


R Pegasi 


W Pegasi 
S Pegasi 


SV Oassiopeie. 


R Aquarii 
V Cephei 


IRREGULAR VARIABLE STARS. 


o Persei 


W Orionis 


Y Tauri 


a Orionis 
U Monocerotis 
U Geminorum 


U Hydree 


n Carin 


R Coronez Bor. 
g Herculis 
a Herculis 
R Scuti_ co 


X Ophiuchi ... 


seeeee 


eoceee 


eocues 
seoces 
eesces 
everes 


weoeeer 


UX Oygni .....: 
R Vulpecule... 


eeeers 


eceees 


R Cassiopeiz . . 


Long Period and Irregular Variable Stars. 


[No. 495. 


Lone Parton VARIABLE STARS (continued). 


By. Teal Magnitude. 
IgI5‘0. 1915°0. Max. | Min. 
hm s Pes ot m m 
16 22 0 | —12 13°9’| -6°9 10'8 
29.82 1 -pN9 W'2m 207 ae 1S" 
225 | +66 5673} 64 13'0 
40 7/455 42) 75 AR 
on ae Se 
1 fe SS a a SOM OO 13°6 
I$ 414) +91 36°71 gd 76 12°6 
18 9 | +23 03] 7°5 12°8 
$56 Fre 13475 ate © 
135 $3 | ch3tyno's| poo eas 3 
It 59 | +36 386 | 7°33 127% 
34 17 | + 8 456 | 65 9°5 
19 2 164 4-84 6'2:4's6'2 1a°2 
11 Bo 4 eet ey 2 47-2 eS 
II 42 |—19 27°5 | 7° |<13 
27 40 | +45 57°99 | 6'9 8*0 
34 33-7 +59: 10°3 | €5°9 13°83 
41 15 | +48 33°9 | 6°6 12°2 
47 19 | +32 42:0 | 4°2 Phe 
59 3 |+49 481 | 71 13°8 
20 16 59 |+47 37°77 | 61 11°8 
38 34. | +47 501 | 6°8 13°8 
45 27 )— § 27-7 | 68 | 1374 
51233 1 4-39.96. 1 97"4 ps 3 
B10 236 dict 23 BB" e775. ek gO) 
8 22 |} +68 88] 5:2 10°8 
36 21 | +78 1474 | 7°0 12 
37 46 | +53 562] 7°5 10°3 
23 223 |+10 4'9 | 6'9 13°0 
B14) 4450 19°64 974 12°6 
1§ 30 |] +25 49°0 | 73 130 
16 05,)5+ 85274 1/73 1371 
34 55 |} +51 474) 7°5 9°2 
39 26 | —15 45°5 | 6:0 10°8 
52 21 | +82 42°38 | 6:2 7°O 
54 15 | +50 54°7 | 48 13'2 


; Period 
Dates of Maximum in 

1916, Days, 
Aue 302 
May 29. 406 
April 3, Dee. 5. 245 
Feb. 12, Dec. 8 300 
May 209. 308 
April 16. 302 
April 23. 34.9 
June 14, 220 
(1917, Feb. 7.) 426 
Jan. 16, June 29, Dec. 11.| 165 
Feb. 4, Aug. 18. 196 
Sept. 14, 335 
Nov. 15. 335 
Nov. 7: 381 
Aug. 6 269 

Feb. 18, May 27, Sept. 3, 

‘bing 71, it 99 
Aug. 16, 426 
Apr. 11, Oct. 18. 190 

Feb. 3. 408 | 
Jan. 9, Sept. 27. 263 
(1917, Mar. 12.) 464 
Dec. 4. 418 
May 9, Noy. 28. 203 
(1917, Feb. 12.) 565 
April vhs Aug, 29. 137 
Dec. 28 337 
Feb. 24. 486 
May |. 436 
Dec. 30. 377 
July 26. 230 
May 30. 342 
April 3. 318 
Feb. 28, Noy. 26. 272 
Dec. 15. 387 
Nov. Io. 362 
(1917, Mar. 1.) 432 


Star. 


eect eo recccorecrce 


eeececeoceescoeer 


eee ec ereeoereeenees 


eeeteoececcs 


eevee rececece 


eee eoererteccccece 


fee eceen et eseeecvecs 


@e-geesece 


@eecoesesegecee- 


Coecercecevccsecece 


eee test ecece 


peeecoceenececsercee 


ee ee ee ey 


(SuLycteD List.) 


Magnitude. 
Max Min 
i 
26 58 4°1 
4 ae TH 
40 69 8°9 
23 0°5 I'l 
36 5°4 72 
14 3°38 13°8 
56 4°8 6°7 
14 —I 7°8 
25 5°8 <13'°8 
4 4°7 » Fels 
29 3% oe) 
48 4°5 9 
40 6°6 105% 
Il 3'I 12 
23 4'0 4°38 


1916.] 


Short Period Variable Stars, &c. 
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SHORT PERIOD VARIABLE STARS. (Setzcrep Lisr.) 


a Urse Min. 


T Monocerotis 


RT Aurigez 


Z Geminorum 


T Velorum 
2 Carinze 


Si) UreseMlay. ee... 


R Crucis 
R Musee ... 
R Trianguli 
X Sagittarii 
Y Ophbiuchi 
W Sagittarii 


eoreeesee 


poe Per ees 


Peer eeeeseves 


we eceeeees 


oe ee 


ee ee eraseone 


Aust. 


Every third minimum is given. 


Dec. +40° 38’. 


Minima or Atego, 1916. 


d 
fies 
14°324 
22°926 
17528 
10°I30 
13S 732, 
27°334 
4°936 
137538 
22°140 
391742 


Apr. 


May 


June 


Range 2™3-3™5. 


R.A Dee. Magnitude. Period 
Ig15'0 19150 Max. Min. in days. 
hm cil, m m 

PES +88 51 2°3 2°4 3°9681 
6 20°6 +7 8 60 6°8 27°O122 
6 2371 +30 33 50 5°9 3°7282 
6 59'0 +20 42 cy, 4° 10°15382 
8 35°6 48 ry) 8°5 4°6392 
9 42°7 = O20, 7 3°6 570 35°523 
L242 +45 39 6°7 7°8 8°83? 

12 20°0 —61 16 6°8 7°9 5°82485 
12 38°1 69 2 6°7 7°6 0°88247 
15 13°9 00.315 6°7 7°4 3°38922 
57.4355 [27-49 4°4 5°0 701188 
17 43'1 —6 7 6'2 70 17121 

18 o'9 —29 35 Als 5 7°5946 
18 1674 —18 54 58 6°6 5°7734 
18 50°3 —67 19 3°8 52 g°092 
19 481 | + 0 47 e7 4°3 7°176 
1Ge52°2: +16 24 5°4 6°1 8°381613 
20 40°! +35 17 6'2 74 16°38543 
20 47°9 £27 58 5°5 6°4 4°435521 
22 260 5759 3°6 4°3 5°366386 


Duration of Eclipse 9-3. 
Period 24°86731. 


d 
9°344 
17°946 
26°548 
4°150 
F2:762 
21°354 
29°956 
LES DL 
16°159 
24°761 


July 


Aug. 


Sept. 


Oct. 


Nov. 


d 
3°363 
11'°965 
20°567 
29°169 
6771 
15°373 
23°975 
2°577 
11°178 
19°780 
28°382 


Principat Minima oF 6 Lyra, 1916. 


Ne OU PIGERETI- 26 ices. os 
Me oVONIS.:: 281 ., ees: 
AGU lta eo or es 
EDA eTERT ee kat. 
OVO Tie oes hae, 
iE Vulpeeulst)2 22... 
O Cephetir ys..civs oak ec- 
HAS ghhgm, 
d 
Jan. 2°101 
10°703 
19°305 
27°997 
Feb. 5°509 
I4q‘ll1 
phe 
Mar. 2°315 
10°916 
19°518 
28°120 
R.A. 182 47%, 
d 
Jan. 5°654 
18°575 
Feb. 0496 
13°417 
2.6°338 
| Mar. 10°259 


23°180 


Dec. +33° 15’. 


d 
5101 
18°022 
0°945 
137864 
26°785 
June 8°706 
24.027 


Apr. 
May 


d 


July 4°548 
17°469 
30°390 

Aug. 12°311 
25°2.92 


Sept. 7°153 
2.0°074 


Range 3™4-4™1. 


Oct. 


Nov. 


Period 12"921. 


d 

2°995 
15°916 
28°837 
10°758 
23°679 

6600 
19°521 


26 Algol Variable Stars. [No. 495. 
Minima of Variable Stars of the Algol Type, 1916. 


U Crpuet. RZ Cassiopr. d Tauri. RW Tavret. R Canis Mag. 
Rivicen beacons ob 54™3 ghpgmy, 30 56™o ghc8 ary Ziq igmn 
Dette. <u +81° 25’ + 69° 17' +12° 15' 4+ 27° 54’ —16° 14! 
Range ......%.. 6'9-9'1 6'4-7°7 3°8-4'2 7'°Q-11'S 5°8-6'4 
Period) \.j.05 294.9288 I%19525 3°°95294 24-76890 1%13595 
Janta. -.2 0°269 0°483 3°446 1°437 17054. 
Heb. be. ae ’ 1°677 0°558 O°1I7 0895 0°726 
March ...... 0098 0'246 2°742 2-353 O125 
April sreew 1°506 0°321 3°367 boaaseit 0'933 
May Mache 1°421 0'204 1'038 2'269 0°466 
JUNG, .... wes 0°336 0'279 1°663 29 0138 
JULY pat sss. O°251 0162 3°288 2°185 0°807 
ATS Pines. 1658 0°237 3°913 1°643 0°479 
Sept: ....3. 0°573 O'312 0°534 I‘IOI o'148 
Ost. boa as 0488 O'195 2°209 1°559 0'820 
IN OY. lous are ce 1895 0'270 2°834 1‘O17 0489 
Det. be tevee 1°810 0°153 0°505 1475 0°022 
Duration of: h i i re 
(a) Kelipse ... I1‘5 67 10'S 7°9 6 
(6) Minimum . I'4 O'4 ° 1°3 ° 
S Cancrt. S Vetorum. |RW Ursa Mas.) SW Ceyravri. | SZ CuntTavrt. 
RAS erctaackte TCR ath o'3om'7 11h 36m-2 i213 13° n4g"29 
B80, Pas e +19° 20’ —44° 50! + 52° 29! —49° 16' —58° 5 
Range ocs.csess 8°3-10°0 7°8-9'3 10°4-11'4 g'I~11'6 8°2—-8°8 
Period 4....: 9°°484.55 5°°93358 7°°3284 5%°21943 2°05398 
Minima d d a i d 
BL eerie 77818 2°F29 O'°475 1°534 0°233 
Heb. cmacne 272 1°396 6116 1°851 0°043 
March «..3..2 4°725 2°063 6429 4°168 1°853 
Aptil -s jee 2178 0°730 4°742 4°485 1'663 
Mays, setae: 0°632 0°397 4°055 0581 0'419 
JUNE 4... 7°570 4°998 2°368 0°898 0°229 
JUly,s cece 4 6°023 4°665 1681 2205 1°039 
AULT Aae 3°476 3°332 7n24 2°532 0°849 
Sept..7...0% 0°9 32 1'999 5635 2°849 1°659 
Web. sean seas 3 370 17666 4°948 4°166 1°469 
Novia 6°324 0°333 3°261 4°483 1°279 
I POC. cage Fon ae 4°777 0°000 2°574 0°579 0°035 
Duration of : Sh h h : 
(a) Eclipse ... 21°I 15‘0 13°9 14'5? 17 
(6) Minimum . 3°4 6°3 4°3 es 2 


os 


1916.] 


Algol Variable Stars. 
Minima of Variable Stars of the Algol Type (continued). 
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U Coron# Bor. | 'T'W Draconis. R Ara. U Opurucnt. Z Hercuris. 
PUAN veces ces, 15h y4m-g 15" 326 168 22m-8 17? 12™‘2 17h gam 
Dee. .. Ries ERe + 64° 11! — 56° 50’ +1° 18’ +15°9/ 
Range ......... 7°9-9'1 7°6-1o'l 6°8—7'9 6'0-6°8 7°1-8°3 
ain Ob hee 345221 2.4°80652 442.509 1967735 3°°99277 
Minima: d d d d d 
havi se 2°4.54. 2°404. 3°433 0096 1°300 
Heb.e. am. 2°524 Rid ik 3°408 0°964 2°242 
March ...... I'140 1°342 0958 0°481 1‘192 
April... se 1'210 1/213 0°933 1°349 2834 
Maye} 3.30 2°280 2°08 4 1°908 I°S41 0084 
VEO yest 2°350 1°955 1°883 0°733 1°026 
SRL 3°420 0°022 2°858 0°925 2°968 
A Seo. 0°C37 2°701 27833 o°118 3°910 
Soptr © 653 0°107 2°572 2°808 0'989 0860 
Jt eee £177 0°639 3°783 I'r79 2°802 
INVER ca 1°248 o°510 3°758 0°370 3°744 
ech. ya. 23S 1°381 0 308 0°562 1°694 
Duration of : h i: h h 
(a) Eclipse ... 10°6 9°4 92 Gy II 
(0) Minimum. Ligh? 14 ° ° ihe 
RX Hercvuris. | RS Vuutrecuts.| U Saairra, Z VULPECULA. Y Cyent. 
EE A sccdita cess es 18h 26™8 Ig) 14™ 1 1g rg™1 Tor 18i-2 20" 45n6 9 
1 hae Re ea +12° 33! +22°17' +19° 27’ +25° 25’ + 34° 20! 
Range.......... 71-7°7 74-81 6°8—9'4. 7°3-8°8 7°I-7°9 
Periods. o..% 0188929 42°47750 3°°38060 2745492 24°'99633 
Minima: ‘| d a d d 
Past os 0°682 37280 2°981 2'401 0'380 
Fob, {.0...:.1 0°88 3°622 2°406 0860 2°339 
March ...... 0°266 1°488 0°452 1°319 0°306 
Ew ees 07392 1°830 3°258 2253 2°265 
i 9 eer 0°628 3°172 0°304 1'692 2228 
SORB > Lh ..% 0°7 53 3°514 375110 O°I5I I'1Qt 
ih eee | 0°989 0°380 o°156 2°065 1154 
1 een 0°225 O°722 2°962 0°524. Ov117 
Sept. ” 47... 0°350 1'064 2°337 1°438 2°076 
0S SE ee 0586 2°406 2°812 0897 2'039 
IN OW ion iain a= oO'71I 2°748 2'237 1°81 1'002 
LE et 0946 4°090 2°662 1'270 0°965 
Duration of; h i h h 
(a) Eclipse .. 4°6 I1'0 2154 9 8 
(6) Minimum, fe) 4°8 1°7 fe) Q 
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Antalgol Variable Stars.—8 Lyre Stars. 


Maxima of Variable Stars of Antalgol Type. 


eeecesescoes 


Range 
Period 


eeeereces 


Maxima: 


©  eeescecce 

eee cceece 
eeceee 
eeceee 


eee -seee: 


eoetesece 
© eececeses 


Duration of : 


(a) Rise...... 
(6) wall 25 ..2 


Secessceeces 


Range 
Period 


Principal 
Minima: 


e@eccecece 
eeceeccee 


eeetee 
Cereseces 
feceeseee 
eeeterere 


© eeecereese 


eeetervee 


SW Anpro- 


MED. 
oh 193 
+28° 56’ 
g'2-I0°0 


0444185 


d 

0°439 
0° 368 
0088 
O'OI7 
0'063 
0°434 
0038 
O°409 
0°338 
0°384 
O°313 
0°359 


SU Draconis. 
11> 33™9 
+67° 48! 

8°9-9°6 
0° 66043 


SW Draconis. 
12h 13™:6 
+69° 59' 
$°3-10°4 
0756965 


RS Boots. 
14° Roo 
+32° 7! 
g°2-10°2 


0" 397.23 


d 

0°363 
0°304 
0°360 
0°301 
O11. 
0°052 
0°2.39 
0180 
O'l21 
0°308 
0°249 
0'059 


I*4 
4°8 


Minima of Variable Stars of B Lyrae Type. 


SX Cassiop. 
oh om2 
+ 54° 25' 
8°6-9'7 
36% 572 


d 

9°989 
15°56 
RESIS 
28°705 


4°277 
10°849 
16°421 
21°993 
28°565 


4°137 


TT Avrias. 
5" 3™9 
+39° 28’ 
8*7-9'8 
133071 


V Poprris. 


72 55°23 
40°" 
4°1-4'9 
145448 


d 
0846 
0°390 
0480 
0024. 
0°568 
O'112 
0'656 
0°200 
1‘198 
0'288 
1'286 
0°376 


uw HERCULIs. 
r/o ae 
1390 ug 
4°8-5°3 


2205102 


[No. 495. 


XZ Cyan. 


rg" 30m'8 
+56° 12’ 
8°7-9°3 

0746659 


d 

0'@53 
0'375 
o°24.4 
0°040 
0°369 
o'165 
0°027 
0289 
07085 
O°414 
0'210 
0°072 


h 
2"; 
5 


TV ANDROMED#. 
22h 542 
+42° 17’ 
9'0-10°7 

126%8 


II 


om] nun -& S bed 


1916.] Double Stars. 29 
DOUBLE STARS. 


; R.A. Dec. Pos.- Dis- Epoch | Ob- 
Star's name, Ig10 IgIo Mag. angle. tance. eee, server. 
h m ° i ° il 
SIFOGLS fety. etace ads o 16 | +57 56 |63; 7%) 12°7 1°68 £4°23? Ete Di 
OS Ze eter eh cncds o 88 | +2629 7; 8 35°3 0742 1g'g0 | J. 
OS 12, X Cassiop....... o 26°38 | +54 - 2/1535; 6 160°6 0°44 LS 1Q7 tD. 
Innes 260, 8, Toucani.| o 27°6 | —63 28 43; 65) 268-7 0 67 13°S Se S(t k; 
Hor2 tart 2 Ceti, ’..3.5. or30'6| f — ‘4° 64545 (64.1022 164 o°21 E26 hi peak 
= 60, n Cassiop. ...... OF 43°61 | + 5% 205,45 974 | 24976 6°76 T5364 ed 
[Bs FOReme hee tack conde © 53°95 | +20 55 | 63; 8 1109 0°61 14°82 | J. 
7 fee Andront., ..% 5. Oo S0'rs | 1-+23° 8 | Gf; 64 4574 1°00 14°85 H.F. 
OS 515, Androm....) 1 §°2 | +50 42 |43; 6 | 20272 0°32 ES*1O8 eb 
AE Wa riche fere te areas WEG 2: | — 1-58 69; 7 o"4 1°29 14°85 Ay. 
PROC TS Gil DERE: Ae F Yi16"9 | —57- 497174; 10 | 236°6 2°43 14°88 | Hu. 
CES Ee Natasa dete tes naa 1286 | + 745/17 5 11 81°4 3°44 13°89 TEE; 
DERULGAIL 5, 5. dete honey 2 1370 | —56 39 |6°; 6 | 205% 8°55 137°3o0r (/e Hu: 
Be We ep yes eee) Se I 39°2 | +39 30/8 ; 9§| 1058 pide 11°0g | W.B. 
#2 PRS Aron Geen ee Par B Pe Si-o) fe -  24 4 Gees 97 35°6 o°82 14°85 AT 
i202) @ Piscitim™..<... 12S7'4) | 92. 200419 “4 310°5 2°41 13°92 W.B. 
OF 38, y Androm. BC.| 1 584 | +41 54/3 3; 5 107°6 0°50 1512 J. 
Sato ss ANOTOMms AB.) 0 crt. 1 |) Ped. oat Ce hed 63°4 10°49 L512) Wd 
PS Ie See tec vanes adsl vlads 2 83 | +47 4/64; 73| 11274 0°66 15°11 B. 
(1S LG hd ere le EEE 20 3555) pet 2 raz. 3919 43°8 1°06 13°02 W.B. 
PACK tesa carehen cist esad. VAP A 3G ONT ee OS gi2t5 3713 14°85 de 
Sosgeee Arictia:.%,.;.s. 2eba- Ty 20.597) 54 6 6) | 26 3%% 1°39 13°06 | W.B. 
SE FO MEM aed aly t cosine: 3 181 | +20 40/7 ; 9 106°! 0°68 14°88 an 
SEGRE CANE ee ols Sis ales Wise Sibi g 34 (50; 48 186°8 1°08 11°88 H.F. 
PITOOAK Satya fad oc, > 3 586 | —34 44/63; 83) 13673 2°04 | 13°98 | I. 
ORS FI) lc.b. -tevcerscess 4.-1°G i437 7150 1 64; 8 126°4 1°60 RZ 154" PVE 
‘> Bebe Rp ie ere Ae 1Ort! Pee 41929178 P75 22277 0°39 14'tIo | B. 
> 518,07? Eridani AB .| 4 11°3 | — 7 5° |44;° 9 105°2 82°62 ¥2°05; | Al 
. A By 1S ON ee eso ee Rod gt 104 P 29'5 2°88 ee NAL 
DN eR: Ceres B 4 314 | +19 19°|835° 9 323°4 1°65 12°02 | W.B. 
OSro eek SAO 34. 5 02 | +19 41 164; °7 | 322°5 O91 13°05 | H.F. 
Sth aes, Saree ee BPE zo IE S823 Og we 148°7 0°92 BGc1 5 W.B. 
AS RGN i irae Sta hee eee 5 5:0 | +10 48 |74; 93) 16775 3°21 15°01 A 
Sl FAO Aitcas: dbs tv ened. Besley, 2G oat) 2st 7 349°9 I°1O £22200 1 oe 
ROAD 2 Tae. 5458, po EZ cSzineas (21 72°0 1°68 12°48 | A. 
DECOOPA GH uct edeccck-f it ctescnu) Wl eatsives 82.2) 84 [P197:7 10°76 12°48 | A. 
.| A 2715, p» Orionis Ako etd 3914 e G8 Pe B2t0 0°36 14°74 | A. 
iMG) Bie Motes ee Ae eee 5 592 | +11 21724; Go| 298°8 0°77 £52209 \+H.E 
UN Cee: Some ae A eee 6 191 | + 2 42 |63; 10g] 127°5 1°77 ES T20 bd, 
(hong Fite, BES BA iene 6 30°38 | +27 22 |63; 9 269°6 0°55 II'I5 W.B. 
Per teh cy aacita,. cee neues ca « 6 41°2 | —16 35 |1 ; 10 78°9 10°01 15°07 J. 
POR PI Obs ses estisads seeks 7 12°77 | + 9 28 |72; 73) 1054 1°66 14°08 | W.B. 
Srtito Castors. .i..<6i- eee bi -e42ze S!h2E 5% 35 22877 5°40 14°22 | W.B. 
PErOCVOU Wecvas acess. ace: 7 34°6 | + 5 28 |1 ; 10 29°0 6°14 14°30 | W.B. 
Sg PUES. See coho chan crt 7353 | +'§ 2617 3° 74| 14778 1°17 15'20 | J, 
CPSs RODerscaetots ees cas 7eAS-O, Po 3Zoel7 est 7a fen 20:8 1°03 13°09 | W.B. 
> BGG ee ane Bye epee Fe 50°C, a — | 2340 | Sa FS 244'2 1°22 ¥3°240" BH; 
[ELS eS ee Rare 7 soa 1-22.33) (18% 5 68° |b 31975 0°48 5/23") |S EBS 
Meee A CUBE ea seh di de elece) Lk makes 8 ; 1os| 1988 Eg 15°23 | H.F, 
= 1196, £ Cancri AB BS 9-n (+47 5615s 5%) 30678 1°03 15395 sheaa 
Ar Pe Seca e TBS bedsses Sere Sa ets 4°98 13°20 WB. 
e EU fee, otehs, 5 [he ease. Bes 5a 11698 5°85 13°25 W.B. 
= 1273, e Hydre AB .| 8 4270 | + 6 46 |4 ; 54] 265-4 0°20 14°26 | A. 
Be: ee PAC) We Siiscaw, Me” setage Aes: 7) -243°5 3°42 14°26 | W.B. 
BG LS ee ley Cee ae Mees g 02% | +10 51 184; 84) 139°3 0°98 157240) HP. 
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DovuBLE Stars (continued). 


‘ R.A. Dec. Pos.- Dis- | Epoch | Ob- 
St eager Ig10. Igo. Mag angle. | tance. eto k. server. 
h m ° i ° 4“ 
SB Ris she gt ween! g 12°6 | +28 58 |74; 8 | 1861 0°35 12° 4a. 8 ee, 
= 1356, w Leonis ...... 9 23°60] + 0. 27 VO Geng ones 0°86 15°95 eee 
A. pClarks 5.3.22. Sa.055 | 9 480) — 74015 5 5 65°3 0°50 1°23. ee 
OS Zi‘ | oe bclaecba tit TOKEE'S |) 4-18-32 1655" 27 Bao g o'>or 15°31 J. 
= 1424, y Leonis ...... 10 150 | +20 18 |2 ; 3] 1184 3°98 15°35 | d- 
BE p42) Ae bs, devas 19: 1578 || ++" 6-53 digas: 18 Fasc 0°84 14°40 48 ee 
% CS Per greeeas i Gerke. El mmo n ce: Jase ion 8°9 7°84 14'29--| W.B. 
OMeTEG Ls by. eae ees 10 24°5 | +10 3717 3; 9 70°6 r25 15°31 H.F. 
SE LAGI Shenton decane. Io 34.0 | + 6 12 |74; 8%] 320°2 I'24 14°25 | W.B. 
OD 220 eh eek Lessa 10 42'°9 | +41 37 |64; 7 313°0 0°84 14°37) | WV Be 
BL SGOre tie ache dees sf FO 5526 1 = gl eo 4 7hsy 58 305°6 1°38 1§°3i -4 HE. 
ESOL S he det Bares} 1o'150°4]. He A V7 AZSS (7a) aos" I°Lo 15°30. apie Ma 
S15 U7 Ri. oe eateenes It g'0'| +20 38 |74; 74] 72°'9 0°22 14:25 4) W.B: 
S 523 ies. Maye.) 12994 lf a-ge O34 gas 114°7 3713 15°43 | Jd. 
1536, ¢ dgonis; a. .:)) 18 ing2 }) +12 (2 14-6 7 4.6°3 2°27 14°35e acres 
pala A gst ee dou duets go ao Be cs k 1124s he 30 66 gee ae 4°4 1'24 15°21 J. 
10 85, AO 49070 ahreet pIowh'S | Hg g4 19 BR Nose 4°73 o> ae 
Ud B7 Wess Webs tease tek r+36'4\| + 5 27.18..3.432 136°7 1°68 15°31 H.F 
= 1670, y Virginie...) 11 97:27) — 0:67 1.3 & i 324.°6 5°90 14°40 | B. 
CM lek oP eee re dene: Ir 4q0 | +14 47 |6 3 I0| 293°5 0°88 14°25 | W.B 
DOS Beales. fapn Reactieweee 12 15°95 | —21 40 16 ; 84] 149°2 o'71 1¢°30. 6b. 
E039) 5-3 505-8 eb abe I2 199 | +26 5 |63; 8 341°5 O'S 15°39 4 J. 
DS OA bas Peet aae one I2 26°90 | +10 13 |73; 8 226'0 1°45 14°40 | W.B. 
Br x OS Res g..s trae xh hy cask I2 30°5 | + 7 57 |84; Io a4 2°62 14°20. Sey de 
© Dentattri. ts .ci..b¢eccck 12 36°52) 48) 23 12 ging 348°1 1°13 13°48 I. 
STOO es... «ee vebes ssl 12997°2) S—. O167' 43. G8: 94924'5 5°95 14°30.) Aan) sae 
B Muses. : 2.0. oe. aeon 12 41:0 | —67 38 |4 3; 4 | 34974 1°20 13°37. 4A. 
DAZ Babs sbeebs eae IZ 4109) Gk age t 48° 9821 263'a O'74 16°38. 4 31H 
= 1687, 35 Come......;12 48°9 | +21 4415 ; 8 90"4 1°30 14°29 (1 SEA 
B BAL gitiel take nck 12 589 | —20 6 ; 64] 313°8 0°79 15°37) 4 abe 
1S 29.0). evs ioe tbwere 12 593 |] — 3 11 |6 ; 64] 209'9 6'60 14°43 | B. 
= 1728, 42 Come...... 19°) 5:6) 18 3046/2 1b 10°2 0°56 16°30, Nee: 
ODES Owe yd nn ro 13 973 Wt teh s te ob 7 Baas se 1°97 14°49 | W.B. 
OIG) hrc. ceuks Ee. Sek 13 297/ +0 9/74; 9 84°5 2°30 13°40. ane 
= 1768, 25 Can. Ven. | 13 33°5 | +3645 1/5 ; 83] 11974 1°39 | 14°46 | W.B. 
20260 4 yi; be saeoseae ae 13 °34°1 (| 16.41 17, 3). 7a) 344%5 1°69 05:28 ake 
7 RRL oh teckils vee bee Lg a5°0 i) 2726.49 ¢. 7a e354 127.4) 24/9 0se eee 
BaSogre cep we iaesice 14 103 | + 3 33/8 ; 8 | 346°6 33 11°43, | W.B. 
0S Fes fords oe Ree hie esp 14 Ig'0 | +18 52 | 54; 62) 189-7 6°53 15°39 | J. 
@ Oentatrls!...:4<ce..-5 14.3373 | —60°28 his 217°6 18°26 13°43) 9648 
= 1865, Z Bootis ...... 14 369 | +14 7133; 4 | 139°5 0°64 | 15°46 | B. 
= 1877, € Bootis ...... I4 A4Ul | +2727 13 3 16) 141930°2 2°37 14°43 | W.B. 
= 1888, € Bootis ...... 14 47°2 | +19 2815 ; 64] 106°6 2°03 14°43. | W.B. 
OF 287 serie wbeaeasee 14 48'2 | +45 18 |74; 74| 32771 0°37 14°50 | W.B. 
OD 233 oi... walk 14 49°99 | +16 5 |64; 7 188°4 1°66 12°33, 1] Wve 
B19 BO" hy. bests <nbaes Beesee 1§53°2)) 419 3447 & 7 210°3 4°14 14°42 | W.B. 
= 1932, 1 Corone...... 15 14°5 | +27 9|5%; 6 a35 0°70 15°41, 4 By 
= 1937, n Corone...... 15 1975 | +30 36 |54; 6 51°5 1°05 14°52 | B. 
= 1938, pw? Bootis...... 15 211 | +37 40 |63; 7 54°5 1°23 14°46 | W.B. 
O'D.208" ees pereters bees ok 15 31°99 | +40 6/7 ; 7%| 200% I'21 14°38 B. 
= 1967, y Corone...... 15 3970 | +26 3514; 7 110°7 0°72 15°41 B. 
VOS 409% cus co etd ok 15 h7°3 | te 13082) 753 8 148'1 0°86 14°47 | W.B. 
3 120,54 BD -Weseeeeaesn'se 16 68 | —19 14/4 ; 64 6°5 0°93 154i) Ae 
Mitchell, OD ‘eas jess uy? Geena ieee beet 7, Gaue 50°3 2°24. r5‘4t ae 
= 2032, o Corone...... 16 40°31) 3455 5 se 6 11. 28776 5°15 14°50 | WB. 


. 
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Dovsin STARS (continued). 


No. Star’s name. R.A. Dec. Mag Pos.- Dis- | Epoch | Ob- 


1910 Iglo angle. | tance. | 1900+. | server. 

h m ae a i 
11.| & 2055, A Ophiuchi...} 16 264 | + 211 ]4 ; 6 72°3 1'0S 14:47 | W.B 
112.| = 2084, Z Herculis ...} 16 37°99 | +31 45 13 3 63) 1080 1°25 15°54 | B. 
(13. De Tj c peewee ne se ceceecace 16 41°! +43 39 8 : 83 269°5 0°42 12°58 ‘he 
114.| 8 1117, 24 Ophiuchi |) 16 50°2 | —22 0/6 ; 64} 281°6 0°62 12°57 | A. 
L15.| BD ZLO7 ceeseeeeeseseeeees 16 54:44 | + 4 6|823; 82) rIo0°%0 1°58 13°50 | W.B. 
116.| @ 1118, 7 Ophiuchi ...)17 5°2 | —15 36 13%; 4 | 2403 or41 15°53 | B. 
117.| © 2140, a Herculis ...J17 10°5 | +14 30 |3 ; 6 | 1148 4°80 14's1 | HLF. 
118.| Aitken, 41 Ophiuchi .}17 12°2 | — o 21 | 44; 73) 2983 O62 1554 | A, 
119.| Brisbane .....-....+++++ 17 12°2 | —46 33. | 54; 84] 144°5 2°19 13°56 | I. 
120.| 8 962, w Draconis ...)17 35°11 | +28 5 | 54; 10 | 350°0 0°90 13°37 | W.B. 
121.| A. CO: 7, w Herculis, BC} 17 43°0 | +27 43 | 94; 10%| 113°8 0°67 12°57 | A. 
122.| = 2262, r Ophiuchi ...;}17 58'2 | — 8 11 |} 5 ; 5%| 26071 1°92 13°55 W.B. 
123.| © 2272, 70 Ophiuchi ./18 o'9 | + 2 33 | 45; 6 141°3 4°82 15°73 | J. 
124.| A. O. 15 .escesceeeeecees 19) 36 | 3074216) tosh 345-1 I'21 1565 | J. 
125,| D 2339, £248, Ae AES Pee 18 29°8 | +17 39 |8 ; 8 2711 2°24 14°67 | WB. 
EE TG Oe OE RAE teed ie OF ecg Mean 8 ; 82 72°9 0°31 14°76 | W.B. 
127.| OF oe As aateik naite Weness ns LouszEye | FG 54.7) oF 6°9 1°89 w7r | J. 
“GAUL GGG b MSS aean ne mates 18 50°8 | +37 16/8 ; 84| 136°9 1°12 1-78 | WB. 
129. Winlock, Z Sagittarii .}18 569 | —30 0/32; 35] 2513 0°62 12°56 | A, 
130.| h 5084, y Coron Aust./19 0°3 | —37 12 [543 53] 105°9 | 192 | 12°56 | A, 
TZL. | BD 2525 cree cceeceecceees POiseo | 27 8 (725.8 297°5 0°90 15°69 B. 
132.| 2 2579, 0 Cygni ...... Ig 42°2 | +44 54|3 3; 8 | 28&8°0 2°05 14°88 | J, 
Ee Eyg 2 PSEA ghia Be Serta, eM 914692) -P IS 4a 7); 83 322°0 1°78 14°82 J. 
134. |B 2672 vecccnesernsseove 20 17°7 | +23 29 1/84; 9 | 298°7 aes arGay WER. 
135.| 2695 ..reeeseeseereeees 202285 |) 25 30 67! 2. 8 79°8 1’ol 14°70 | W.B. 
136.| B E51 cecreseyeteneegee eos 20 33°3 | +1417 |}43; 6 | 3067 o'25 15°65 | J. 
137.| OF 413, A Cygni ...... 20 43°99 | +36 10/5 ; 6 671 0°73 15:65 | B. 
£33.) 2) 2729,,4. Aquaril : .4{20°460°7 | —-5 57 16. 3. 7 324'2 0°43 12°58 | A. 
13g. | OF 417 cceseeceeseeeee oe 20 49°3 | +28 48 |73; 8 26°6 0°65 11°77. | W.B. 
PAs eee 74.9,7 A e.g cee tos rep MEMO 2 ho al. Sa 1: 162;2 3°23 14°84 | J. 
I4I Secchi ei CIs rete VR A els tg ° CS ee 165°5 0°89 14°84 J. 
142.| OF §35, 6 Equulei .../21 9°9 | + 9 37 |45; 5 | 2°°3 0°36 | 156s | J, 
143. | OF 437 cocvercerecnrereee DEEP O pti 9e0 -eLGe 2 Ata es 12°33 | W.B. 
FAds eA F990 ae snasiaseceeess 21 24°§ | +10 40 |6%; 65] 292'9 1°34 ear td. 
145.| 3 2822, w Oygni ...... 2I 4o°r | +2819 4 3° 5p |) 149255 1°72 14°86 | J, 
146.| B 989, « Pegasi......... 21.406 | 26 53 145 3S 142°1 0°20 15°65 | J. 
BUSSE aise s-vantcatsageses: ZT i5rO | -iO.27/148 43, . 88. 49°4 0°98 14°70 | WB. 
148. | B 172 eceeee-reeerereveeee 22 194 | — § 18 16%; 65] 3§6°0 0°66 12°72 A. 
149.| = 2909,  Aquarii...... 22 BAR | — 10.39 141%, 47 |.39720 2°81 14:92 | J. 
150. | © 2934 cocrccssecesceeees 22 374 Vt 24 Son B 0 2, 0 12273 o'74 12°79 W.B. 
BT. 1 9 FLI vaccceseers cons ennes 22 40°8 | +10 43 |82; 105| 29°2 1'0s 14°81 ILE. 
152.| OD 483, 52 Pegasi 2a IA ROD RE 1 S| Ol ete AB gSs5 1'07 14:70 | W.B. 
FES ITD FQ vce rasneraceneesevnss 2312'S | —.2 1B is ge] 44:2 I‘ol 14°72 | B, 
154. | B 720 .os.s-veeereereeorass 23 29'4 | +30 49 |6 ; 6 187°3 0°36 1s°66; td. 
B55. | (0. OHO carneosesncepeesernce 23 37°6 | +32 1) 74%;..8 252°9 0°69 8-os || HLF. 
BSG. | D303, cr--cneceseonvnee- 23 39°73 | + 645 |82; 83% 7:2, sa5 14:85 | HB. 
Oy De Cae ary eae 23 5570 | +33 14 |6 ; 635] 221°4 2°33 12°74 | A, 
158.| § 733,85 Pegasi ...... 23 57°3 | +26 37 |6 ; 12d] 12371 0°63 1565 | J. 


In the column headed ‘“ Observer,” the following abbreviations are used :— 


A. Aitken. H.F. Furner. I. Innes. 
W.B. Bowyer. Hu. Hussey. J. Jonckheere. 
B. Bryant. 
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Principal Star-Clusters and Nebule. 
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THE PRINCIPAL STAR-CLUSTERS AND NEBULA. 


Catalogue “Ee Thee: 

Designation. 

h -™ ie) 1 
N.G.C. 104 © 20 | —72 35 
DEBT Py teceeek o 38 | +40 46 
Vee Beg poe ne I 29 | +30 13 
H. vi. 33-34...-| 2 14 | +56 45 
M. 34 reserseeens 2 36} +42 21 
A i ee 5 29 | +21 57 
Mo 2 25. ase tas +2 531 | — 5 27 
N.G.C. 2070 5 39 | —69 9 
a7 Re ohne case's 546) + B2.41 
VEL 23 GRE Pee ct. 6 3 | +24 26 
Mitiiles: he kaess 6 43 | —20 29 
a kL ae 7 38 | —14 30 
HB age | ee 8 35 | +20 15 
MESO IIE ce eos tne? 9 48 | +69 33 
NYG.0 23972 10 42 | —§9 13 
INESOY Geetew fone Ir 9 | +55 30 
N.G.O. 4755 ...| 12 49 | —59 56 
DEMORN tos eetee 12; 52°] +2210 
MENG RE: vecn snes 13. 9°] +13) 39 
N.G.C. 5139 13 21 | —46 50 
Mets Bees. cavers 13 26 | +47 39 
AN Re SS SE 13 38 | +28 49 
GVLS IE RSs peau 15 14.) =-) 2°26 
NIG SS RB. Bate oes 16 38 | +36 37 
MEM 2. oo ate set eee 16 43 | — 1 48 
RISO Fs decom pies 16 °52°} — "3 49 
DASOS Fre. eee 16 56 | —29 57 
DISS Gms tens eee 16 57 | —26 8 
DIAN) Pere. areas 17 14 | --18 26 
Maye Fo. an ese: 17 14 | +43 14 
IMLREA Eotec cece 17 Q3\oe— BaD 
a We eer eae iy ton 17 67 )'<-23 12 
INL 9S Sea gop Sash se 17 58 | —24 23 
eR sbApc wd eye 17 59 | +66 38 
MIRZA Be ste, s 18 13 | —18 26 
IM OM Meet cegeee 18 15 | —16 14 
MEG2 Gus Barter rss 18 31] —23 59 
1h Dis 6 ee ae Bo 18 46 | — 6 23 
J Raa Be oe he 18 50 | +32 55 
MER 7p aee. Sones 19 55 | +22 28 
Avil 4 5.0. 225 20 53 | +31 21 
ML a5 Sekine eens 21 26 | +11 45 
oA Be Se ee 2129] — 1 14 
EL. TV 2 1B ie teen 23.21 | +42 2 
a WO rower 23 53 | +56 13 


Constellation. 


Toucanus., 


Andromeda. 
Triangulum, 
Perseus. 


Perseus. 


Taurus. 
Orion. 


Doradus. 
Auriga. 
Gemini. 
Canis Major. 
Puppis. 
Cancer. 


Ursa Major. 
Argo Navis. 


Ursa Major. 
Crux. 


Coma Berenices. 
Coma Berenices. 


Centaurus. 


Canes Venatici. 
Canes Venatici. 
Libra. 
Hercules. 
Ophiuchus. 
Ophiuchus. 
Scorpius. 
Ophiuchus. 
Ophiuchus. 
Hercules. 
Ophiuchus, 
Sagittarius. 
Sagittarius. 


Draco. 
Sagittarius. 
Sagittarius. 
Sagittarius, 
Aquila. 
Lyra. 
Vulpecula. 
Cygnus. 


Pegasus. 
Aquarius. 
Andromeda, 
Cassiopeia. 


Description. 


Fine globular cluster, 
47 Toucani. 

Great nebula. 

Large spiral nebula. 

Double cluster in the 
sword-handle, 

Coarse cluster (for low- 
power). 

The ‘‘ Crab” nebula. 

The great nebula in 
Orion. 

Large irregular nebula. 

Globular cluster. 

Large globular cluster. 

Large coarse cluster. 

Large coarse cluster. 


‘““Przsepe,” the bee- 
hive cluster. 

Spiral nebula, 

“Keyhole” nebula 


round yn Argis. 
“Owl” nebula. 
The “ jewel-casket.” 
Bright elliptical nebula. 
Globular cluster. 
Great globular cluster, 
w Oentauri. 
‘“ Whirpool” nebula. 
Bright globular cluster. 
Bright globular cluster. 
Great globular cluster. 
Globular cluster. 


“ Trifid ” nebula. 

Irregular nebula and 
cluster. 

Bright planetary nebula. 

Globular cluster, 

The ‘‘ Omega” nebula. 

Globular cluster. 

Fan-shaped cluster. 

Ring nebula, 

* Dumb-bell” nebula. 

Large irregular ‘“ Net- 
work” nebula. 

Globular cluster. 


Bright planetary nebula. 
Large cluster. 
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Counrries in which a Standard Time depending directly on 
the Greenwich Meridian has been adopted :-— 


Europe. AFRICA. 
Great Britain ....:....... Wibydalise iy. ticseeecmes Greenwich 
‘gets SE ae ee Geainwinks AMperiant es. neces, ome } 3 Time. 
PAL Wises tekst eas ecess Tin6 INISOTTA ences. santetyes fone og hr, fast. 
Hranc@astacssscteee ss tare es ; Portuguese W. Africa 
Portupalers,cvepc.-xes3 } and islands ......... } . 
Gerimaa ys cern sees tavscnees PE hrtasts i Hoypt ii, ene erase . 2 hrs. fast. 
Austria-Hungary ......... tes Union of S. Africa. ...2 ,, 
Denmark te ote. ccet eee te) TMOdesit reheat fone. hee gM Are! 
AAG cs Sect n tes caakcoosd it 1°45 Portuguese E. Africa ... 2, 
SwaskOrland § “ctiwer.sec+.ss Esk ys Italian Somaliland ...... Boch 
INOEWE Yor scesocssecasWoanassns ete, Madoran Fo cetcs,sccconeas 1 hr, slow. 
SMelOn eee ts cer eer ca. Lees Sierra Leone... 000 as... el 
IMR bets tics eis co cnee ase | ae Portuguese Guinea ...... Tee et 
Peat ise cade sco cneuea'ees Lies; FA ZOUGR Voccune canbe ROLLA 2 hrs. slow. 
SIGE RMR ayo uceires sie ovantes nes 1a-,; Cape Verde Islands...... a; %o, 
PORE ers doses ncecsant ss 2 hrs. fast. 
EET RO VOM pee ssh sts crtse ssa eo- iss 
MPOUIMATTR Gr. 20.5.0. sven Aaa 
Leeland ©. schvstisecsisvisess. 1 hr. slow. 
ASIA. | AMERICA. 
ELC Diol Re oe 3 hrs. fast.| Fernando Noronha ...... 2 hrs. slow. 
ee eas eat & Aas | Brazil (3 zones)............ pei 
Seychelles Islands ......... Ahee*. 
ee Archipelago ...... er | d Canada and U.S. 
[LEED UR tee ape eee ae Longitude : 
PSUR EAU cccadsoseve 64 ,, BK. coast to 674° W.... 4 hrs. slow. 
Straits Settlements......... (brie se OF RS Wire ae a cen 5 9 
China (Hast) .....-.-....6+- BS 823 W.,, 972 W....6 ,, 
Philippine Islands ......... tale Ae 974 ..W.,, 1125) Wan 7 9 
IPE TIVOSE gen ake hs hyew'sceeese 3 aoe 1124 W.,, W.coast... 8 i) 
North Borneo g Aah 
and Labuan } Ph oe roe “ British Guiana’. ...5 04. 4 3 
i neman cou decirenc. 017+. Spun Lesser Antilles ............ 4» 
Portuguese Timor ......... Lots Bahamas ............s5000. 5 ” 
HOPG oie acess sks soyeeesnets 29 8 JAMAICA — see eeeeeeeeeee ees 5 ” 
DAPAN .,, seccescesescversacees Ole) Panama .......eeseeeseene 5 ” 
ACV BANE eccrine Ae te xg 5 fs 
OG 5d ic dveds coktandsoeed 5 if 
ATOM GUIAD dec. cee: 6 mn 
MV UKOML  ccbeeticeed rent octet 9 ae 
Alaska: cevtsdtesssseiarcssye. 9 - 
AUSTRALASIA. 
W. Auetralia, ....s....00. 8 hrs. fast. | New South Wales ...... 10 hrs. fast. 
S. Atistralia ..::...5....04. Ona: Queensland ............... 10)! 
Vector uakk pices setak er tes tom >. New Zealand [25 ves.oeu: Lise, 
GMACHIE) ThE), Bysor@acannocecdar bites: 
Sandwich Islands......... 10% hrs.slow. | SamOa ......sssessesseeeees 114 hrs. slow, 


The time system 1 hour fast on Greenwich is called Mid-European; that 
2 hours fast, Hast-European. The systems in use in Canada and the United 
States are called, in order, Atlavtic, Eastern, Central, Mountain, and Pacific. 
The boundaries actually in use do not follow the above meridians exactly. 

Dublin time, 25 minutes slow on Greenwich, is used in Ireland. The time 
used in Russia is that of the meridian of Poulkova, 2 hours 1 minute fast on 
Greenwich. . | 

Any day of the week begins along a much bent line across the Pacific Ocean, 
which passes through Behring Straits, west of the Aleutian Isiands, west, of 
the Sandwich Islands, between the Tonga Islands and Samoa, and east of New 
Zealand. 
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ASTRONOMICAL CONSTANTS. 


Astronomical Unit 0.00 icekigaecsieayes 149,400,000 kms. ; 92,850,000 miles. 

Solar arabes ott -< ssleaseeeeeteee «oe 8''*8o, 

Moon’s Equatorial Parallax .............. 33227002, 

Moon's Mass 0.3 cccivficssigeviei. eee tele 1+ 81°53. 

Equatorial Diameter of Earth ............ 6378200 metres; 20926000 feet. 

Ellipticity of Marth... st. mere es 172.07. 

Sideresl Year oy i ..3 arises adeweasagee sels 36525637 days. 

Sidereal Month: -cstj sass diveestieicetewiees 27°32166 days, nae solar time. 

Nidepenl Days. cveyasvscrtrotupiss tesenn rae, sea 2356 ™ ae ago, 

Constant of Precession (1900) ............ 50'7'2.564. 

Oonstant of Nutation. 33:).ciesscceeseaieeS- G 2a 

Oonstant of Aberration ............c..seceee 20/'47, 

Constant of Gravitation .........c.ccccseeue 6°66 X to—8 6.4.8. units. 

Harth's Orbital Speeds .. (0.2. .00-.stegceesss 29°76 km. per sec. ; 18°49 miles per sec. 

Velocity Of Tight. oo: . hp. a.e08 Gs ceae eee 299860 km.; 186330 miles per sec. 

Doppler displacement; 1 tenth-metre a 
ab Ey 4A 434076) se ads sc cenane atau ae 691 km. per sec. 

Pole:ot the Milky Way) ie. co. sb. aeuee R:A. 125 48™, Dees -+-a9%, 

Vertex of Star-streaming .0.f)-t2a5sarnese R.A. 6" 16™, Dec. + 12°. 

SOlArvA POX 9 Salis. <tiveasnceeeruc ce een eases R.A. 182 2™, Dec. +34°. 

Solar Motion. a. .its.s%  paecstee ea ote 19°5 km. per sec. 

Tui PTVOAT 62, pane ives panas dys cad 23 eeateRE er 5°9 X10! miles, 

Parsec (distance for 1"' parallax) ......... 19'2 X 101? miles. 

Light Ratio for 1 magnitude ............... Bugt2, 

Sun’s Stellar Magnitude ................2.08. —26™5, a 

NolarsGonstant, 7M eesccateweay ta teie sash tsk 1'932 gram-calories per sq. cm. per minute. 

No. of Square Degrees in the Sky......... 41,253. 


ORBITS AND MASSES OF THE PLANETS. 


Planet. Period. ets Eccentricity. | fe ea Bete Mass. 
d Be ie 1+ 
Mercury. . 87°97 0°387 "2056 Bie. 14732°4. | 6,000,000 
Venus’...|°°  224°70 0°723 "0068 3 24 5767°7 | 408,000 
| Barth...... 365°26 1000 "0167 o 0 3548°2 | 333,432 
Mars ...... 686°98 1°524 "0933 I 51 1886°5 | 3,093,500 
Jupiter ...|  4332°59 5/203 "04.83 1 19 299'I 1047°355 
Saturn §...| 10759'23 9°555 "0559 2 3° 120°5 3501°6 
Uranus ...| -30688'45 19218 "0463 o 46 42'2 22869 
Neptune...| 60181°3 30°T1O "0090 i AT, 21°5 19314 


